Two ELLIOTT 

5000-hp, 3600-rpm 
squirrel-cage 

Induction Motors 


Full-load tests confirm the excellent design of 


LARGEST 2-POLE INDUCTION MOTORS 


The completion of industry’s largest two-pole 
induction motors marks another achievement of 
the Elliott Company. This is a field in which the 
Elliott Company has maintained consistent leader- 
ship since the first large 2-pole induction motor 
was built in 1916. 

The building of these motors was made possible 
by extensive previous experience; now the excel- 
lence of their design is confirmed by full-load tests. 
Data obtained in these tests also provide the in- 


If you have not already seen these motors you are invited to 
attend the demonstration now being conducted at Ridgway. 


formation needed to insure the success of larger 
motors yet to come. 

The boiler-feed pump motors shown above are 
the latest Elliott “Super-Quiet” construction, de- 
signed to lead the way to lower sound levels de- 
manded by noise-conscious industry today. 

Send for a copy of our new booklet, “Mile- 
stones,”” which gives more information about these 
machines. Address Elliott 


Company, Ridgway, Pa. 


ELLE OTT Company 


STEAM TURBINES MOTORS « GENERATORS DEAERATING HEATERS EJECTORS CONDENSERS 
CENTRIFUGAL COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 
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CAR SHAKERS will unload 15 or more cars per day. One 
man with a Link-Belt Car Shaker can empty a car “broom- 
clean” in minutes. 


Serve Ind 
Marrickville, 
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| fares your unloading with push-button emp- 
tying of gondola cars. For large operations, a 
Link-Belt Rotary Dumper will empty a 90-ton 
gondola car every 45 to 90 seconds (including re- 
turn to upright position) by turning the car upside 
down. For smaller plants Link-Belt Car Shakers 
will cut unloading time, free manpower. Both are 
designed to handle your unloading operations faster 
... easier ... at lower cost. Call your nearest Link- 
Belt representative. He'll be glad to recommend the 
car unloading method to suit your specific needs. 

14,084 


LINKi@?}BELT 


ROTARY DUMPERS and CAR SHAKERS 


Are Link-Belt Plants and Sales Offices in All Princi 


Citi 


There 
.S.W.; South Africa, Springs. Representatives Throughout the World. 


| that's all it takes to RR ith a LINK-BELT R D one 
= 
sa akes to empty a car with a T Rotary Dumper =p 
Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, ee 
3 1 


Atlantic City Electric 


... another utility using 


De Laval IMO rotary positive displacement pumps handle 
heavy fuel oil. They are used for standby operation. 


Atlantic City Electric Co. and Gibbs & Hill, Inc., 
Consulting Engineers, know that they can count on 
De Laval reliability. That’s why they selected three 

De Laval high pressure barrel type boiler feed pumps 
for the Deepwater Station in Penns Grove, New Jersey. 
These 10-stage units deliver 675 gpm, operating at 
1762 psi with temperature at 287 F. The pumps are 
driven by 900 hp motors. 


Send for De Laval 
Bulletin 1506, which 
contains helpful data. 


De Laval barrel type boiler feed pumps operate at pressures up 
to 5500 psi. These units offer many important design advantages, 
such as double volute diaphragm, individual diaphragm bolting, 
only one inner high-pressure joint, and bare shaft construction. 
Their dependability is proven by year in, year out service in 
public utilities and industrial plants. 


Boiler keed Pumps 


DE LAVAL STEAM TURBINE. COMPANY 
815 Nottingham Way, Trenton 2, New Jersey 


BOILER FEED PUMPS 
Consulting Engineers: Gibbs & Hill, Inc. 
| 
“4 
: 
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ENGINEERING AND MANAGEMENT 


CORROSION: A 36-page special report 
The electrochemical theory of corrosion 


How to recognize different types of corrosion____ WAR ON CORROSION has increased its 
tempo during the past 7 years. And as 
part of our normal editoria! diet, problems 
How to combat corrosion in your plant and progress have found their way to 
Power’s pages. Current special report, 
p 73, wraps up the latest thinking—from 
Setting up a workable corrosion-control program ————____ theory of corrosion to mechanics of setting 
up an effective contro] program. 

This month’s cover depicts, with much 
Institutions: Fourth in the PTG . . . electrically series. artistic license, one portion of the cor- 
rosion picture: techniques for combating it. 


Your arsenal of anti-corrosion weapons. 


Getting vital information from corrosion tests. 


Nuclear notes: News of latest developments 


Data sheet: Heating value of bituminous coal____, 


Next month 
PLANT OPERATION AND MAINTENANCE 


High-temperature water systems in cen- 
tral heating plants have shown some 
fundamental advantages over high-pres- 
This unitary seal comes ready to slide over shaft sure steam. And the U.S. Air Force is 
installing the scheme in many new 


bases. January 4-pager, first of a 2-part 
Advantages of using aluminum bearings in modern machinery__ article, carries the details. 


Align bearings with new telescope-mirror alignment method__ 


Get good combustion efficiency from your gas-fired boiler 


Controlled-volume pumps are accurate and reliable if . . 
Big maintenance job in caring for trans- 


formers centers about the oil or askarel. 
Overlubrication is still a motor-bearing killer__.____ One trouble area is gasketed seals— 
they must lock in fluid, lock out mois- 
ture, other contaminants. Coming ar- 
Fact file: 5 single-phase motor designs ticle shows how to handle gasket 


Practical ideas 138 How-to: Reseat valves replacement. 


Plant 144 _ Basics: Series, parallel circuits 


Accelerometer cuts risk, helps turbine start fast 


What you should know about transistors. 


Boiler casings and settings develop air 
Arguments 150 Marmaduke Surfaceblow___ leakage spots due to constant expansion, 
contraction. Detecting these leaks has 
been a time-consuming job. Now a fast, 
READER SERVICE SECTION safe way to pinpoint leaks uses a phos- 
phate ester fog as a ferret. Developed 
This month’s service features 160 Plant equipment news__ for boilers, it’s a natural for condensers 
too. Watch for this 2-pager. 


Reports from the field 162 New free literature 
Technical briefs___-.. 164 George Edwards. ... and future months 


If figuring combined performance of 
, steam turbines, surface condensers is 
Print order this issue: 48,917 up your alley, don’t miss Feb issue! 


BY 


December 1956 POWER Vol. 100—No. 12 


Power (with which are consolidated Science and Industry, The Engineer ice, 330 W 42nd St, New York 36, N. Y. Allow one month for change of ad- 
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FICE: ¢GRAW-HILL BUILDING, 330 W Position and company connection must be indicated on subscription orders. 
42nd St, New York 36, N Single copies: U.S. and possessions, Canada 50¢ (except mid-September 

EXECUTIVE, EDITORIAL and ADVERTISING OFFICES: 330 W 42nd Handbook $1.00); all other countries $1.50. Subscription rates—U. S. and U. S. 
St, New York 36, N. Y. Donald C McGraw, President; Paul Montgomery, ——= $4.00 for one year, $6.00 for two years, $8.00 for three years. 
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12 years’ cost-free service completed 
by this Crane valve on saturated steam 


Since 1944, this Crane 16-inch Pressure-Seal 
gate valve has been handling 450 psi satu- 
rated steam. It’s working as a stop valve 
on a header in the Neches Butane Products 
Company’s butadiene plant in Texas. 
When opened for inspection recently — 
after 12 years of'hard service—this rugged 
Crane valve was found to be in perfect con- 
dition. Not once has it leaked or needed 
maintenance at the bonnet joint or seat. 
Here’s why: instead of depending on bolt- 
ing to retain pressure, the Crane Pressure- 
Seal bonnet design utilizes internal fluid 


pressure to make a leak-free, maintenance- 
free joint. And with the Crane flexible wedge 
disc—self-adjusting to temperature changes 
—sticking of the disc is eliminated, and op- 
eration is always smooth and easy. 


Because they’re so trouble-free, and so 
compact and streamlined (saving line weight 
and simplifying insulation), Crane Pressure- 
Seal Bonnet Valves are giving consistent 
satisfaction on high-pressure, high-tempera- 
ture power plant service. Get full information 
from your local Crane Representative, or 
write to address below. : 


CRANE vaives « 


PIPE © KITCHENS © PLUMBING ¢ HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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RECEIVING: Ralph Zimmerman of MPA presents Assoc Ed GIVING: Lou Rowley, right, hands ‘55 Power Citation to N 


Steve Elonka with plaque for editorial work in field of seals 


Editorial honors 


L N ROWLEY Editor 

BG A SKROTZKI Engineering and Management 
S M ELONKA Operation and Maintenance 
T G HICKS Special Projects 
J J O'CONNOR 
H P KALLEN 
R C BELLAS 
N PEACH 
A P SOMMER 
A S THORNTON 
C F MARSCHALEK Art Editor 
F A ANNETT Contributing Edito: 

P W SWAIN Consulting Editor 


Managing Editor 
Associate Editor 
Assistant Editor 
Assistant Editor 
Assistant Editor 
Assistant Editor 


DOMESTIC NEWS BUREAU: Atlanta, Cleveland 
Detroit, Houston, San Francisco, Washington 
WORLD NEWS OFFICES: London, Paris, Bonn, Tokyo, 
Bombay, Rio de Janeiro, Mexico City 


SHELTON FISHER Publisher 


CLARK BOUGHTON Sales Manager 
DISTRICT MANAGERS 
W R KLEIN, 330 W 42nd St, New York 36, N. Y. 
J E DEAN, 330 W 42nd St, New York 36, N. Y. 
C R LONG, Architects Bidg, Philadelphia 3, Pa. 
L W ROMIGH, 520 N Michigan Ave, Chicago 11, Ill. 
W K PONDER, 1510 Hanna Bidg, Cleveland 15, Ohio 
R J McGURK, Continental Bidg, St. Louis 8, Mo. 
M H MILLER, 80) Rhodes-Haverty Bldg, Atlanta 3, Ga. 
G L JONES Jr, 1020 Adolphus Tower, Dallas 2, Tex. 
R C ALCORN, 68 Post St, San Francisco 4, Calif. 
H L KEELER, 1125 W Sixth St, Los Angeles 17, Calif. 
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Nordal of Bridgeman-Russell; J L McEachin of M P&L, center 


prove a two-way operation for Power staffers 


Receiving bouquets, either from readers or industrial groups, is a 
mighty pleasant part of an editor’s job. They serve, along with the 
brickbats, to keep tabs on readers’ current wants. 

Mechanical Packing Association recently bestowed kudos, in the 
form of an elegant gold-plated plaque, on Associate Editor Steve Elonka 
for his series of practical manuals on seals. Over the years Steve’s 
work has grown into a comprehensive library on piston rings, gaskets, 
mechanical packing and mechanical seals. The complete series, as it 
appeared in Power, is available in reprint form. 

Plaque presentation to Steve was made by Ralph Zimmerman at 
Skytop Club, Skytop, Pa. There is this added distinction connected 
with the plaque-giving: it is the first time in the 23-yr history of the 
Association that an editor has been so honored. 


Giving bouquets is our happy lot as well. Right now our editors are 
busy traveling about the country presenting Power’s Citations for suc- 
cessful plant modernizations as announced in the mid-September issue. 
As this is being written, Editor Lou Rowley is taking off on a swing 
through Ottawa and Walkerville, Canada, then to Wells, Minn. and 
Rockford, Ill. At each plant a citation will be presented to plant man- 
agement, generally in the presence of the consultant. 

Associate Editor Ben Skrotzki picked a sweet assignment in the cita- 
tion-presentation circuit. Ben will handle the honors at Florida Power 
& Light in Miami, then fly to Puerto Rico to study growth in power 
facilities as related to Operation Bootstrap. 

All this will take place about the time most of us will be digging our 
way through snow and ice, while nursing a cold to boot. 
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Have You Investigated 


THE MODERN BeW 


42 B&W Type EL Pulverizers serve six 
B&W Open-Pass Boilers in Clifty Creek 
Plant of Ohio Valley Electric .Corporation. 
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ECT-FIRING SYSTEM 


A Compact, Space-Saving Package 
of Efficient Grinding Power 


More power and capacity in a compact arrangement... 


long-range dependability 


- ; reduced operating cost— these are the measurable results of continuous, 
intensive development of the modern B&W Pulverizer. It has established an out- 
standing production and efficiency record in thousands of commercial installations. 


Here are some reasons why: 


Continuous High Fineness Over Entire Service Life: 
Efficient combustion requires high fineness at all times. 
The high circulating load of the B&W Pulverizer per- 
mits efficient and dependable classification of product, 
so that only material of proper fineness leaves the unit. 
In addition, its slow-speed, spring-loaded ball bearing 
gtinding elements maintain proper grinding contact 
throughout their service life. 


Handles Wide Variety of Low Grade and Wet Coal: 

Regardless of the coal’s grade or whether it’s dry or 
soaking wet, the B&W Pulverizer’s unique and exclusive 
recirculation of fuel through heated air assures efficient 


grinding . . . eliminates shutdown, capacity loss, or 
special attention from operators. 


Simplicity of Arrangement and Reduced Maintenance: 
Accessibility .for all normal maintenance makes it 


simple, quick, safe and low-cost. Adjustments are easily 
made while the unit is in operation. Using only clean 
primary air supplied under pressure, fan maintenance 
is substantially reduced and fuel piping is greatly sim- 
plified. Also, with the pulverizer acting as its own dis- 
tributor, no special distributing devices are needed. 
Grinding elements are of special alloy material. They 
last two years or more on eastern coals and at least a 
year on midwestern coals. 


Adaptable to All Types of Automatic Controls: 
Because it features “one point contact with the boiler,” 
operation of the B&W Pulverizer is simple. The boiler’s 
automatic combustion control is connected to the pul- 
verizer at only one point—the damper in the primary- 
air duct. The pulverizer’s own control system regulates 
all other functions, such as maintenance of proper fuel- 
air ratio and operating temperature. 


SEND FOR DATA. For full information about the B&W Type EL Pulverizer 
and Pulverized-Fuel Firing Systems, write: The Babcock & Wilcox cere: 


161 ™ 42nd Street, New York 17, N. Y. 


AIR CONTROL—this means one, 
simple control contact point. 


MILL LEVEL CONTROL — this 
automatically adjusts fuel-feed. 


PRESSURE SYSTEM—this elimi- 
nates fan wear, simplifies piping. 


COAL RECIRCULATION — this 
means high fineness, aids drying. 


DIVISION 
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MECHANICALLY OPERATED VALVE 


Control of blowing medium is automatic, positive and 
accurate by means of a simple, dependable mechanically 
operated valve. As lance begins movement into boiler, 
trip on carriage opens valve through a linkage. At end of 
retraction, trip closes valve. All pilot or diaphragm valve 
elements are eliminated. Trip is adjustable. 


SINGLE OUTBOARD 
SUPPORT POINT 


Direct mechanical action 
without pilot or diaphragm 
actuation. 


Quick and simple adjustment 
of pressure control. 


Micrometer-like ad- 
justment for very 
close regulation at 
low flow rates. 


Poppet construction assures 
fight seating without critical 
justment, 


POPPET VALVE WITH ADJUSTABLE 
PRESSURE CONTROL 


Diamond dependable poppet valve with improved stream- 
lined flow contours and adjustable pressure control that 
permits easy, accurate setting of pressure at individual valve 
and independent of other blowers. Poppet construction as- 
sures tight seating without critical adjustment. Stem, seat 
and disc are stainless steel. Stellited seating surfaces are 
available. 


DIAMOND P 


mid-point when it is exposed by lance 
extension (over 22 ft. travel). 


Auniliory Corriage supports lance 


AUXILIARY CARRIAGES 
(FOR EXTRA LONG TRAVEL) 


On extra long blowers, one auxiliary carriage supports 
lance midway when retracted, preventing undue bending. 
Second auxiliary carriage is dropped at mid-point to sup- 
port feed tube when it is exposed by lance extension. 


COMPACT. . . ACCESSIBLE 
MOTOR AND CONTROL CENTER 


_— Continuous 
fe Drive Shaft 


Single Enclosed 

otor for both 

opulsion and 
rotation. 


Notor and 
% Control Enclosure 


STATIONARY GEAR MOTOR 


Lance propulsion and rotation are by a single enclosed gear 
motor which drives a continuous shaft running the full length 
of blower and providing power to carriage. This construc- 
tion makes it possible to mount motor in a fixed position at 
the front end for better protection and accessibility. 
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RACTING 


The Diamond Series 300 IK Blower sets a new 
and higher standard of efficiency, economy and 
dependability in the cleaning of heating surfaces 
that require a long retracting lance type blower. 
Pointed out in detail are some of its important 
features. Others are a single outboard support 
point to simplify installation and the attractive 
“backbone” cover for greater rigidity and pro- 
tection of the entire blower assembly from dirt, 


IMPROVE CLEANING PATTERN 


Close and positively controlled helical cleaning pattern assures 
maximum cleaning effectiveness. Blowing pattern diagram illus- 
trates how return travel path is exactly intermediate with forward 
travel path so that there is d positive nozzle sweep every inch. 


damage, the elements and personnel hazards. 

This new Series 300 IK is the culmination of more 
than 20 years’ experience building and applying 
long travel blowers. It well illustrates the Diamond 
design philosophy: “Keep if simple . . . keep it 
basic . . . avoid unnecessary complications.” It is 
further evidence of the fact that YOU CLEAN 
BOILERS BETTER AND AT LOWER COST WITH 
DIAMOND BLOWERS. 


STEP-TAPER LANCE 
(FOR EXTRA LONG TRAVEL) 


Extra long lance has minimum droop due to step-taper 
construction which employs up to four different wall 
thicknesses. Lightest wall is at nozzle end to reduce bend- 
ing moment. Lance is chrome alloy for heat resistance. 


IMPROVED DIAMOND NOZZLE 


New design Diamond “Type A" Nozzle is the result of 
several years’ research and the testing of more than 
50 different contours. The modified venturi produces 
maximum impact pressure and cleaning effectiveness 
with minimum expenditure of cleaning medium. 
(Steam or compressed air.) 


| ANCASTER, OHI 
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$ your plant ready to install a new package 
boiler? - - Then look to Erie City for the greatest 
range of sizes for all types of firing. 

Your plarit may be located in an area where 
gas, oil and coal are all available. At first you 
may want to fire your package: boiler with gas and 
oil—but with the proper provision for future coal 
firing. The boiler for you to install is the Erie 
City VLP arranged for present oil and gas firing 
but with the furnace PROPERLY PROPOR- 
TIONED for future stoker firing. Erie City 
engineers will design your VLP for future con- 
version to either underfeed or dump grate spreader 
stoker. Then when you want to switch to coal 
firing pull out the burner and put into place ‘the 


t Charleston Linen Service, Charleston, West Vir- 
ginia, this Erie City 14,000 lbs/hr. VLP is now fired 


by Erie City oil and gas burner and will accomodate 
future stoker firing. 


properly designed Erie City stoker. This guarantevs 
you “undivided responsibility”, for Erie City designs 
and manufactures a complete line of gas and oil 
burners and all types of stokers. 

When arranged for gas and oil firing, the VLP will 
come complete with the most modern and effective 
safety controls and fully modulating, interlocked, elec- 
tric controls, steam pressure actuated, guaranteeing 
proper fuel and air supply over the operating range 
of the unit. 

All Erie City Package Boilers are completely factory 
assembled, piped, wired and Factory Tested with 
burner and fuel of your choice. They need only basic 
service connections in the field. For complete data! 
write Dept. A. 


ERIE CITY IRON WORKS: &:x, 2: 


STEAM GENERATORS 


UNDERFEED AND SPREADER STOKERS 
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ECONOMIZERS AIR PREHEATERS: 
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The Bailey Building Block Method enables you to simplify 
control problems by combining standardized measuring, 
: transmitting, and controlling components as required. 
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problems 


Keep systems flexible, carry small inventory, cut 
maintenance cost with the Bailey Building Block 
Method of instrumentation and control. 


What is the Bailey Building Block Method? It’s 
using standardized Bailey measuring, transmit- 
ting, and controlling components and combining 
them into any system you need. Components 
can be added as needed . . . removed and reused 
elsewhere . . . recombined into another system 
when the need changes. It’s flexibility plus! 


It’s all based on the simple fact that a Bailey 
instrument or control component doesn’t care 
if the measured variable is steam flow, tank 
level, or heater temperature, to pick just three 
examples. System components —transmitters, re- 
ceivers, relays, selector stations, power units— 
are standardized for multi-purpose use. 


SELECTOR STATION 


A spare component can be used in any one of 
many systems. Gone are delays waiting for ship- 
ments of special parts. Gone are large inventories 
of spares and parts. Simplified is the — of 
men for maintenance. 


There are many exclusive features and advan- 
tages of the individual components used in the 
Bailey Building Block Method. And there’s 
much more to the Building Block story itself. 


For further details, call our local district office 
or write us at Cleveland. Our engineers will be 
glad to prove how the Building Block approach 
will save you money and simplify your instru- 
ment and control problems. 


BAILEY METER COMPANY 


1036 IVANHOE ROAD, CLEVELAND 10, OHIO 
in Canada — Bailey Meter Company Limited, Montreal 
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ASSISTING STEAM 


Here is a desuperheater based on a new, proven principle that 
delivers more accurate control of final steam temperature for 
process work or auxiliaries. It uses steam only on lighter loads. 
As load increases, the flow of assisting steam is automatically 
reduced—normally without an atomizing-steam valve. Assist- 
ing steam can be off completely at high loads where no more 
than mechanical atomization is needed. Control is close, even 
at 10 degrees above saturated temperature. 
line types are available Cooling water and assisting steam are intimately mixed in 
in the new Copes-Vulcan ‘ the exclusive Swirl Chamber—upstream from the point of 
Steam-Assist Desuper- injection. No large steam bubbles form to cause annoying 
heater. hammer or vibration. 
Incorporated into the station for close modulating control 
of cooling water flow is the new Copes-Vulcan Type CV-D 
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TEMPERATURE 
CONTROLLER 


COOLING WATER 


Normal installation of ¢ Copes-Vulcan Steam-Assist Desuperheater is shown schematically 


Copes-Vulcan Steam-Assist Desuperheating Station! 


Valve. It is designed for the exact operating characteristics 
suited to your needs. 

Enjoy the benefits of Copes-Vulcan desuperheating, custom- 
engineered for your individual requirements. Be sure of 
accurate control, minimum maintenance and long service life. 
Write for Bulletin 1024. 


COPES-VULCAN DIVISION 


BLAW-KNOX COMPANY 


ERIE 4, PENNSYLVANIA 
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ejector serves the 
air 
STEAM TURBINES 


jet 
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An Elliott twin two-stage steam 


condenser. Ejector is equ 
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SECOND ELLIOTT UNIT 
installed at CARIBOU ... 


When Maine Public Service Company decided to 
expand the generating facilities of their Caribou 
Power Center, they had the benefit of four years 
of experience with Elliott equipment to guide 
them in the selection of turbine generator, con- 


denser and auxiliaries for Unit No. 2. The equip- 


This view of the turbine room shows in the foreground the 
No. 2 12,650-kw Elliott turbine-generator unit. Underneath 
it may be seen the Elliott 11,000-sq-ft surface condenser 
serving this turbine. Ejectors are behind the generator. In 
the left background is the 7500-kw Elliott turbine-generator 
unit installed in 1950. 
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ment shown on these pages is all installed in Unit 
No. 2, and is evidence of the satisfactory per- 
formance of the Elliott machines in Unit No. 1. 

Complete information on Elliott equipment 
may be obtained from our nearest District Office, 
or from Elliott Company, Jeannette, Pa. 


The photograph above shows two air compressors driven 
by Elliott C-W 75-hp, 1765-rpm motors. In the foreground, 
the fuel oil booster pump is driven by a 15-hp, 740-rpm 
motor. Condenser is seen in the background. 


The Elliott 128,010 Ib-per-hr deaerating feedwater heater 
consists of a vertical heater mounted on a horizontal 
storage tank. It is located at an elevation near similar 
No. 1 unit. 
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why engineers 


IN THE AIR... 


These Gun-Pakt Joints in overhead line 
are some of 22 Yarway Gun-Pakt 
Joints installed at a large Southern 
hospital. 


Yarway Gun-Pakt Joints installed in 
manhole of new steam distribution line of 
large Eastern utility. 12 Gun-Pakt Joints 
12” and 18” are installed in this line; scores 
of other Gun-Pakts up to 24" are used 

by this utility. 
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go for Gun-Pakt Expansion Joints 


@ Engineers go for Yarway Gun-Pakt Expansion Joints because: 


NO SHUTDOWNS. With Gun-Pakt Joints when new packing is needed, it is added under 
full steam pressure, right on the job—no unpacking, no shutdowns, no service interruptions. 


FEWER JOINTS NEEDED. With Gun-Pakt Joints you need fewer joints per length of pipe line, 
with traverses up to 12” single and 24” double. 


LONG SERVICE—NO METAL FATIGUE. Gun-Pakt Joints give long, trouble-free service life— 
no fatigue failures. 


LOW MAINTENANCE. Maintenance records show the costs for servicing Gun-Pakt Joints are 


very low. One utility reports only 65 cents per year per joint—another reports less than 
half that. 


Leading institutions, central heating stations and industrial plants ‘‘go for Gun-Pakt”’ again 
and again. Write now for latest bulletin EJ-1914. 


A few typical users of Yarway Gun-Pakt Expansion Joints 


UTILITIES INSTITUTIONS INDUSTRIAL PLANTS 


Detroit Edison Company Central Heating Plant, Ford Motor Co. of Canada 


Georgia Power Company Washington, D.C. General Motors Corp. 


Ohio Edison Company gy County (Pa.) (Buick Division) 


Rochester (N.Y.) Gas & Electric Co. N.Y. Hospital & Cornell General Motors Corp. 
Pacific Gas & Electric Co. Medical Association (Oldsmobile Division) 


Philadelphia Electric Co. ‘Purdue University Westinghouse Electric Corp. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Penna. 
BRANCH OFFICES IN PRINCIPAL CITIES 


GUN=PAKT EXPANSION JOINTS 
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Furnace Tubing for C-E Recovery 
pulp mill 100% REPUBLIC 


GIANT RECOVERY UNIT BOILER built by Combustion 
Engineering, Inc., uses 80 tons of Republic ELECTRU- 
NITE Boiler Tubing to provide 16,800 square feet of 
heating surface. Unit operates at 450 psi with steam 
temperature at superheater outlet of 750°F. Con- 
sumption is 1,610,000 pounds of dry solids per day. 
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Unit 
ELECTRUNITE 


Eighty tons, approximately 24,000 linear feet of 
Republic ELECTRUNITE® Boiler Tubing went into 
the boiler of one of the nation’s largest C-E Recovery 
Units, recently installed for one of the South’s largest 


pulp and paper plants. 


Designed and built by Combustion Engineering, 
Inc., New York, the giant unit has a twofold purpose: 
to recover chemicals from spent liquor in the pulp 
mill; and to produce as much steam as possible from 
the boiler portion of the unit, using solids taken from 
the liquor as fuel. Since these functions are vital to 
E both operation of the pulp mill and disposal of spent 
UNIFORM DUCTILITY OF ELECTRUNITE Boiler Tubing helps rolling-in. Tube ends liquor, dependability and efficiency of the boiler are 
are easily and securely rolled into tube holes in drum. Result: consistently of paramount importance. 


tight, -free joints i of installation, 
And that’s where ELECTRUNITE excells, 


ELECTRUNITE Boiler Tubes have a world-wide 
reputation for efficiency and reliability. The electric 
welding process, by nature, produces precise, uniform 
wall thickness assuring uniform, efficient heat trans- 
fer all around and throughout the length of each tube. 
Dependability cannot be threatened by longitudinal 
thin spots. Further, all ELECTRUNITE Tubes are hydro- 
statically or electrically tested to make certain of maxi- 
mum performance in each length in any quantity. 


Get all the facts on ELECTRUNITE 
Boiler, Condenser and Heat Ex- 
changer Tubing from your local 
Republic Representative. Meantime, 
mail the coupon for your free copy 
of our handy wall chart entitled, 


HERE'S THE ULTIMATE IN TUBE PROTECTION. FARROWTEST®, an electronic “Care and Maintenance of Boiler 
method of checking tubing for injurious defects, is exclusive with Republic. Tubing.” It’sa handy guide to pro- 
The oscillograph (shown above) records a defect registered on the macro- tecting your boiler installation from 
graph. The presence of the defect passing through the FARROWTEST equip- corrosion, erosion and physical 


ment automatically stops the machine, allowing the operator to mark and 
reject the tube. Send coupon for details, 


wear and tear. Do it today. 


REPUBLIC STEEL CORPORATION 
Dept. C-1707 
3144 East 45th Street, Cleveland 27, Ohio 


Piease send: 
Oiteerond booklet giving facts on ELECTRUNITE Boiler 
ubes 
D 8-page brochure on Heat Exchanger Tubing— 
carbon steel 0 stainless steel 


0 Handy wall chart on Care and Maintenance of Boiler Tubes 
O Data on exclusive FARROWTEST 


Stee Producd Title 


City. Zone. State. 
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Why Allis-Chalmers Cooling 


Better Rectifier 


More Efficient Heat Transfer results 
from internal cooling coil. The steel coil sur- 
rounds active parts, offering more cooling 
surface and better heat transfer than other 
types. Unit maintains more uniform tem- 
perature and mercury vapor pressure. 


Simplified Maintenance results from 
Allis-Chalmers unique unit construction. All 
active components are attached to the anode 
plate for easy withdrawal, dismantling, and 
re-assembling — as illustrated above. 


Positive Arc Barrier is formed by the 
cooling coil, which is insulated from the tank. 
The main arc is confined within the coil, pre- 
venting arc transfer to the tank. 


Years of Operation in hundreds of in- 
stallations have proved the reliability, ease 
of operation, and simplified maintenance of 
Allis-Chalmers mercury arc rectifiers. You 
can get complete information at your nearby 
A-C office, or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin. 


UVE BETTER 


ALLIS-CHALMERS 
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Get low-cost 
boiler feed from 
oil-bearing condensate... 


WITH SORBO-CEL 
FILTRATION 


nm systems are compac 
€asy to operate with unskilled labor. 


2¢—5¢ per 1000 gallons is all it costs you to 

reclaim oil-contaminated condensate with 

Sorbo-Cel” filtration. Sorbo-Cel can reduce oil 
content to less than 0.1 ppm... also removes rust, 
scale and other suspended solids. Sorbo-Cel not only 
saves water, but materially reduces boiler tube main- 
tenance caused by oil and suspended solids in the feed 
water. And proper lubrication need not be sacrificed 
to insure oil-free water. 


Sorbo-Cel is a diatomite powder specially processed 
to provide the most efficient and economical filtra- 
tion of oil-contaminated water . . . for boiler feed 
or other process applications. It can be used with 
practically every type of pressure filter and requires 
no additional chemicals. 


MANY! 


Service. Write today for your 
free copy of the new Sorbo-Cel 
brochure. If you desire, a 
Sorbo-Cel engineer will call 
for appointment to visit 

your plant. Address Johns- 
Manville, Box 60, New 

York 16, N.Y. In Canada, 
Port Credit, Ontario. 


Free! Information and Engineering [7 


Johns-Manville SORBO-CEL® 
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MODERN 


BOILERS 


This C-E Vertical-Unit Boiler, Type VU-10 fired by a C-E Underfeed 
Stoker, Type E is for a dairy. Capacity is 30,000 Ib steam per hr 
ot 150 psig. VU-10 Boilers are available for capacities from 
10,000 to 60,000 Ib of steam per hr. They are often equipped 
with C-E Spreader Stokers, dump grate type. 


COMBUSTION 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 
STEAM GENERATING UNITS; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; 


Despite the relatively wide extent to which 
oil — and gas — have come into use for firing 
industrial boilers, the fact remains that coal 
continues to be the most economical fuel avail- 
able in many areas. 

Moreover many potential coal users are 
unaware of the tremendous improvements 
that have been made in recent years in the 
design and general effectiveness of mechanical 
stokers. Here at Combustion virtually the 
entire stoker line has had extensive design 
changes, all directed at improved performance. 
But overall performance is tied in inescapably 
with boiler performance. At Combustion you 
have the important advantage of dealing with 
a leading boiler manufacturer that also offers 
the most complete line of stokers available 
anywhere. You aré assured, therefore, of a 
completely coordinated design comprising 


ly 


One of two duplicate units for a chemical company comprising 
C-E Vertical-Unit Boilers, Type VU-40 fired by C-E Spreader Stokers, 
continuous discharge type. These are baffleless boilers designed for 
@ capacity of 150,000 Ib steam per hr at 900 psig and 808 F. Coal 
is Eastern Bituminous. 
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stoker, boiler, furnace and — if desired — heat 
recovery equipment and/or auxiliaries, all 
engineered specifically for your particular 
requirements. 

Displayed below are three — of the many — 
C-E stoker-fired boiler designs which, collec- 
tively, are suitable for any coal-firing condi- 
tions. 

At the right is illustrated the latest — and 
largest — example of the C-E Bark-burning 
Unit, a design pioneered by Combustion and 
now widely used for burning bark, hogged- 
wood and other waste wood fuels. 

So — when you are in the market for coal or 
other solid-fuel-burning units it will certainly 
be to your advantage to find out what Combus- 
tion Engineering has to offer. Our engineers 
will be glad to discuss your needs with you 
or your consultants. 8-892 


This C-E Unit is being installed for a soap company. It comprises C-E Bark-Burning Unit for a paper company. This is a very large unit; 
a C-E Vertical-Unit Boiler, Type VU-50 fired by a C-E Traveling capacity — 450,000 Ib steam per hr, operating pressure — 1335 psig; total steam 
Grate Stoker. Coal used is Midwest Bituminous. This boiler is temperature — 958 F. It is designed to burn bark, natural gas, oil or any 
designed for a capacity of 100,000. Ib steam per hr at 850 psig combination thereof. C-E Bark-Burning Boilers are in service for ca 

and 585 F. It is an outdoor type unit. as low as 20,000 Ib of steam per hr. 


ENGINEERING 


CANADA: COMBUSTION ENGINEERING-SUPERHEATER LTD. 
FLASH DRYING SYSTEMS; PRESSURE VESSELS; DOMESTIC WATER HEATERS; SOIL PIPE 
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This installation on boilers at Pittsburgh Coke and 
Chemical Company has been extracting 700,000 
pounds of dust a month for the past year and a 
half, and the collector tubes show no sign of wear. 
Since the installation of this collector, one more has 
recently been ordered. 


Detail of tube assembly. Note Hexagon shape of 
tops—there are no flat surfaces, it is impossible 
for dust to accumulate. 


Tube erosion reduced to minimum 


in the HAGAN mechanical dust collector 


Collection efficiency raised 
in 1 to 10 micron range 


The new Hagan Dust Collector extends the scope of 
multiple tube collectors by means of a number of unique 
design features. The vaned nozzle inlet discussed on 
the opposite page is the key to the virtual elimination 
of tube replacement problems, and the greatly increased 
efficiency of the Hagan Dust Collector. Here are some 
of the many cost-saving features: 


Tube erosion reduced to minimum. Hagan Dust Col- 
lectors are guaranteed against tube failure due to 
erosion for two full years. 


Fewer tubes—The Hagan Dust Collector employs a 


6” tube. Intensive research, employing many different 
tube sizes (from 2” to 12’’), established the six inch 
tube as yielding maximum efficiency together with 
greatest possible space saving. 


Pressure drop 20% lower than conventional multiple 
tube collectors based on same efficiency. 


Hexagon shaped tops—This shape permits close tube 
packing, eliminates dust trapping and clogging. 


Easy maintenance—Ease of access to all parts makes 
the Hagan Dust Collector easy to inspect. 


Write for Bulletin No. MSP 124-A for full description of the Hagan Dust Collector 
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SELECTIVE PARTICLE ACCELERATION 


... key to prevention of erosion damage 


This cutaway view shows in detail the unique shape of 
the inlet cell. Note that each vane is curved to follow 
the tube wall, and at the same time has a modified 
*S” shape. This curve was carefully designed to produce 
a smooth, even deflection of the air stream. The space 
between the vanes narrows from top to bottom, pro- 
viding a controlled increase in air velocity. Result: 
Selective Particle Acceleration. 

Smaller, lighter dust particles accelerate more readily, 
and spiral into the collector tube with a high initial 
velocity. The larger particles accelerate more slowly 
reaching a velocity sufficient for separation, but not 
enough to cause erosion. Both large and small particles 
are removed efficiently from the air stream. 

This principle of Selective Particle Acceleration is 
an exclusive Hagan development, and has several 
specific advantages: 


Long collector life, low erosion loss permits two year 
guarantee against erosion damage. 
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Collection efficiencies are increased, particularly in 
the less than 10 micron particle sizes, the area in 
which many conventional collectors lose efficiency. 


Efficiencies maintained despite varying operating load 
conditions. The Hagan Dust Collector’s effectiveness 
remains high even at 50% of rated capacity. 


HAGAN CORPORATION 


HAGAN BUILDING, PITTSBURGH 30, PA. 


Systems and Components for: Boiler 
Combustion Control, Metallurgical Furnace 
Control, Process Control, Aeronautical 
Testing Facilities * Industrial Water Treat- 
ment * Chemicals for Water Conditioning 


HAGAN SUBSIDIARIES: CALGON, INC. * HALL LABORATORIES, INC. 
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Mechanical Draft Fan Gyrol Fluid Drive Motor 


LARGER MECHANICAL DRAFT FANS — Gjrol Fluid Drive gives you the kind 
of accurate, efficient control of mechanical draft that results in important power savings, 
longer equipment life. The reason: Fluid Drive’s infinitely adjustable speed control, which 
enables each fan to operate at its optimum design or selection point. 


This adjustable-speed feature saves horsepower, gives good, stable volume and pres- 
sure control over the operating range . . . simplifies motor-starting equipment . . . reduces 
damaging high- and long-duration inrush currents on the motors . . . provides no-load 
starting of high WR?s that exist in the new, high-volume, high-pressure fan wheels. 


What’s more, it prolongs life of fan bearings; reduces fly-ash abrasion on fan wheel, 
fan scroll, inlet boxes, and breeching connections. When you add to these advantages the 
reduction in noise level, it becomes increasingly clear that the tougher the duty, the more 
you need Gyrol Fluid Drive for control of mechanical draft. 


Rugged constant-speed American Blower 
induction motor Gfrol Fluid Drive adjustable-speed control 
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Boiler Feed Pump 


LARGER BOILER FEED PUMPS ~— As larger boiler feed pumps are built, there is 


a greater need for higher efficiencies and more accurate control. That’s why more and more 
consulting and utility engineers are recommending Gyrol Fluid Drive. 


You see, Gyrol Fluid Drive offers adjustable-speed pump control that saves power 
over the entire operating range by eliminating wasteful throttling. Then, too, Fluid Drive 
reduces wear on bearings and other vital parts by operating the pump at speeds that fit 
boiler demands. Paralleling of pumps is simplified. And emergency changeover from oper- 
ating to standby pump is fast and foolproof—there’s no need for boiler shutdown. 


If your plant expansion calls for boiler feed pump control, it will pay you to talk 
to an American Blower engineer. He can show you where Gyrol Fluid Drive can save power, 
cut costs, give you a more efficient operation. Contact our nearest branch office, or write us 
direct. American Blower Corporation, Detroit 32, Michigan. In Canada: Canadian Sirocco 
Company, Ltd., Windsor, Ontario. 


AMERICAN :) BLOWER 


Division of Amsrican-Standard 
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CAREFUL PLANNING FOR PRODUCTIVE MAINTENANCE INCLUDING STOCKING SPARE PARTS 


How Productive Maintenance can help 


TO MEET TOMORROW'S EXPANDING LOADS 


GROWTH OF GENERATING CAPACITY 


= 
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G.E. works with electric utilities and consulting 
engineers in these vital turbine-generator areas: 


BASIC RESEARCH 
APPLIED RESEARCH 
a PRODUCT DEVELOPMENT 


THE FACILITIES of the world’s finest turbine plant and 46 service TESTING 
shops located throughout the country back yourGeneral Electric unit. 4 ainTENANCE: IVE MA A 


5 


AND REVIEWING SCHEDULED OVERHAULS CAN REDUCE TUR 


BINE-GENERATOR DOWNTIME. 


# 


keep turbine-generator on-the-line 


General Electric’s Productive Maintenance plan can 
help you reduce turbine-generator maintenance 
expenses. Here’s how: 

1) Maintaining a supply of General Electric spare 
parts can save valuable time. These parts fall into 
three categories: 


a) Recommended parts such as thrust rings, springs 
for packing seals, brushes and brush holders, gaskets 
for control mechanisms, studs and nuts; 


b) Optional spares such as rings for packing seals, 
bushings for control mechanisms, bearings and sealing 
rings for oil pumps; and 

c) Major parts such as main bearings, rotors and 
stator bars. 


G.E. can help you decide which to carry. 


2) By using General Electric renewal parts and in- 
spection service you get complete and accurate infor- 
mation about construction and engineering character- 
istics for your G-E unit. This means fast service and 
thorough engineering. General Electric is familiar 


with your machine and at the time of planning over- 
hauls can suggest possible modernization. 


3) With the trend toward more uniform loads 
throughout the year—both summer and winter— 
scheduling outages is becoming a real problem. Your 
General Electric turbine-generator representative can 
help you plan your overhaul schedule. By applying 
G.E.’s Productive Maintenance plan, and where oper- 
ating conditions warrant, it may be possible to extend 
the time between overhaul periods. 


You can get service 24 hours a day, seven days a week 
if necessary on your General Electric unit. The world’s 
most modern turbine-generator manufacturing facili- 
ties and 46 G-E service shops are ready to help you. 


Planning Productive Maintenance is just one of many 
areas in which General Electric is co-operating with 
electric utilities to prepare for tomorrow’s load growth 
today. For more information write for bulletin GEA- 
6087. Large Steam Turbine-Generator Department, 


General Electric Company, Schenectady 5, New York. 
254-46 


Progress /s Our Most Important Product 


GENERAL ELECTRIC 
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rpm? 


How much speed for modern boiler feed pumps? 


With the trend towards superpressure power plants, 
a new look is being taken at existing boiler feed pump 
designs. 

It’s apparent that pressures as high as 5,000 psi 
cannot be reached economically at conventional 
speeds of 3,600 rpm without sacrificing reliability. 

The 9,000 rpm Worthington pump above breaks 
through the speed barrier. Alongside a conventional 
unit with duplicate pressure and capacity ratings, its 
smaller size is dramatically evident. And this means 
greater reliability, lower costs. In operation since 
1954, it has given satisfactory and reliable service in 
the new Kearny Generating Station of Public Service 


WORTH 


Electric and Gas Company, Kearny, N. J. 

Twenty-two more Worthington high speed pumps 
on order. Speeds range from 6,500 to 9,000 rpm. If 
necessary, Worthington sees no reason why operating 
speeds shouldn’t go even higher, without departing 
from experience-proved construction principles. 

For more information, get in touch with your near- 
est Worthington District Office. If you’d like a copy 
of Bulletin RP-703, an interesting discussion of “High 
Speed Feed Pumps For Superpressures,” write to 
Section C65, Worthington Corporation, Harrison, 
N. J. In Canada: Worthington (Canada) 1955, Ltd., 
Toronto, Ont. C.6.5 
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TO MARK PROGRESS 


| ...FOR COMPLETE SERVICE 
| IN Conteolled Quality 


FITTINGS thicknesses through 4” 
" When you need service in stainless and 


alloy fittings...regardless of material speci- 


0.D. TUBING " | fication, size, type, or wall thickness... 


FITTINGS you can depend on the Ladish Controlled 


Quality line and the services of your 
Ladish Stainless Distributor for complete 


MSS AND ASA 
FLANGES satisfaction. 


THE COMPLETE Controlled Gualely LINE 


150 LB. 
SCREWED FITTINGS 


FORGED SCREWED Ye" through 4’ CUDAHY, WISCONSIN 


tb. MILWAUKEE SUBURB 
AND SOCKET 2 Bs 2000 &. through District Offices: New York © Buffalo Pittsburgh © Philadelphia » Cleveland 
7 Los Angeles San Francisco Seattle Havana Mexico City Brantford, Ont. 


*Also furnished in any forgeable material specification including... 
Titanium, Aluminum, Copper, Nickel, and Chromium Base Alloys. 
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® Coal segregation on your stoker means increased 
costs due to uneven combustion. Fine coal zones pre- 
sent greater resistance to air flow. Insufficient air 
means incomplete combustion, unburned fuel in the 
ash pit. In addition, these zones produce more than 
the customary amount of smoke. 


Coarse coal zones, on the other hand, present less 
resistance to air flow. More air than required means 
low CO,. Also, uncovered stoker iron is exposed to 
high furnace temperature. Result — expensive re- 
pairs and down time. 


Take another look at your stoker fire. If you see 
the tell-tale signs of segregation, you need a S-E-Co. 
CONICAL Non-Segregating Coal Distributor. This 
distributor has effectively eliminated coal segrega- 
tion in hundreds of plants throughout the country. 
For more information on how you can increase the 
efficiency and economy of your stoker, write for our 
Bulletin No. 73. Remember, in scales, valves or dis- 
tributors, you get more value when you buy S-E-Co. 


BUNKER TO PULVERIZER AND 
BUNKER TO STOKER EQUIPMENT 


SPECIALISTS IN a | STOCK Equipment Company 
—| 745-P HANNA BLDG., CLEVELAND 15, OHIO 


OH, OH, COAL 
SEGREGATION 


AH! UNIFORM BURNING, 
THANKS TO THE S-E-CO. 
NON-SEGREGATING 
DISTRIBUTOR. 


A graphic description of the principle of the S-E-Co. CONI- 
CAL Non-Segregating Distributor (pictured above) is found 
in our Bulletin No. 73. Write now for your copy. 
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Hall Industrial Water Report 


VOLUME 4 


APRIL 1956 


Corrosion—a Plague on All Our Houses 


—presents problems as varied as industry, for all industry uses 
water in some way and all water causes corrosion to some extent. 
Thirty years of experience in thousands of individual plants enables 
Hall Laboratories to apply to current problems the most practical 
techniques for control of corrosion, many of them developed sal Hall 


research and engineering. 


Condensate System Saved 


On his first visit to a new client, 
a hospital in Virginia, Hall engineer 
C. F. Raines encountered corrosion 
of the black iron condensate system 
so “terrible” that two men were kept 
constantly busy just replacing fit- 
tings and piping. 

Both pitting and etching of the 
steel were occurring, suggesting that 
both dissolved oxygen and carbon 
dioxide were factors in the corrosion. 
However, the oxygen was not readily 
accounted for. 

Raines examined the feedwater 
heater and found there was no way 
for the steam from the deaerating 
section to pass to the vent condenser. 
A tee had been installed in the line 
to take care of this, but instead had 
been used for a condensate line from 
the laundry. By proper rearrange- 
ment of connections, adequate vent- 
ing was obtained as had originally 
been intended. 

Additional changes included feed- 
ing 1 ppm. of Hagafilm® to the 
boilers to inhibit return line corro- 
sion, and Santosite to react with 
residual oxygen not removed in the 
feedwater heater. Condensate line 
corrosion became negligible. Instead 
of replacing the entire condensate 
system at a cost of several thousand 
dollars, the plant now protects the 
system chemically at a cost of 17 
cents a day. 


Gasket “‘Corrosion’”’ Problem 
Quickly Solved 


Attack of boiler handhole gaskets 
at the pressure points of the locking 
clamps—center top and center 
bottom—on the sealing surfaces was 
experienced at a plant in West 
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Virginia serviced by Hall engineer 
Wm. J. Reese. 

At first it was thought that a 
highly-concentrated solution of 
caustic had dissolved the asbestos 
packing. 

This possibility was rejected when 
it was concluded, after careful ex- 
amination, that the gaskets had been 
distorted due to excessive pressure 
applied to the extremities of the 
minor axis in order to prevent leak- 
age at the ends of the major axes. 
Subsequent investigation revealed 
the machined surfaces of the seats 
did not overlap properly at the ends 
of the minor axes, and the high 
points coincided with the areas of 
attack on the damaged gaskets. Re- 
finishing the gasket seats eliminated 
the problem. 


Bacterial Growths Get the Air 


Severe corrosion under rusty de- 
posits in an ammonia condenser 
prompted a food processing plant in 
Ohio to call on Hall Laboratories 
for help. Suspecting iron-fixing bac- 
teria to be responsible for the hy- 
drous ferric oxide deposits, Sales 
Engineer J. M. Harvey sent samples 
of water and a sample of wet deposit 
to Pittsburgh for investigation. 

Bacteriological examination 
showed both iron-fixing and sulphur 
bacteria in the well water. Chemical 
examination showed the water to be 
high in bicarbonate hardness, with 
approximately 2 ppm. of iron and 
manganese in solution. Chlorination 
of the water was needed to kill the 
living organisms, but this would 
oxidize the iron and manganese and 
cause them to deposit, even though 
the iron-fixing bacteria which had 
been causing this were eliminated. 
Harvey met this dilemma by recom- 


Hall Laboratories, Inc.—Consultants on Procurement, Treatment, Use and Disposal of Industrial Water 


mending stabilization of the calcium 
carbonate, iron, and manganese by 
continuous feed of threshold 
amounts of Calgon directly to the 
bottom of the well, followed by 
intermittent addition of hypochlorite 
to the discharge side of the well 


pump. 

But this plant had tin, 
Now a different problem developed 
with an accumulation of slime in the 
condensers. In a new sample of wet 
deposit, Hall Laboratories found 
sulfate-reducing bacteria. Since these 
peculiar “‘bugs’”’ thrive only in the 
absence of oxygen, continuous aera- 
tion of the well water was recom- 
mended to supplement the inter- 
mittent chlorination. 

Operating experience has proved 
that aeration has been decidedly 
beneficial. There have been no con- 
denser outages for cleaning, whereas 
formerly cleaning was necessary sev- 
eral times each summer. 


These Whistles a Bargain, Sir! 

In a Michigan plant the original 
soot blowing system lacked the 
whistles normally installed. When 
the steam valve was shut off after 
soot blowing, the vacuum produced 
drew gases from the ash pit through 
the drain into the piping. Severe 
corrosion resulted. Correction in- 
volved installation of the whistles to 
prevent vacuum by acting as vents. 

Ben Franklin’s advice to consider 
alternatives before buying a whistle 
lest disappointment prove payment 
too dear for the choice could thus be 
answered, “These whistles were a 
bargain, Mr. Franklin.” 


Industrial Water Problems 
Require Special Handling 
There are no “stock answers” to 
industrial water problems. For in- 
formation write, wire or call Hall 


Laboratories, Inc., Hagan Building, 
Pittsburgh 30, Pa. 


Water is your industry’s most im- 
portant raw material. Use it wisely. 
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South Carolina 
Generating Company's 


(Wholly-owned Subsidiary of 
South Carolina Electric & Gas Co.) 


URQUHART STATION 
UNIT No. 3 


where... SE. 


COMBUSTION CONTROLS 


FUEL-AIR-WATER 


REQUIREMENTS! 


BRIEFLY—this is how it works: 


Controls Respond First to Load Changes 
REPUBLIC “Electronic Master” combustion control first detects any change in 
steam flow and immediately transmits a signal proportional to that change to the 
combustion air, coal pulverizers and/or gas valve, and feedwater valve. 


Curb Pressure-Water-Temperature Changes 
Corrective settings of each of these controls starts with the steam flow change 
and follows the change closely; this keeps steam, fuel, air, water and (of course) 
flue gas flows in the closest possible balance, minimizing fluctuations of header 
pressure, drum water level, and superheater outlet temperature. 


Pressure Controls Follow Up 
Any slight change of header pressure or drum level that does occur is immedi- 
ately detected and fed to the proper control as a modulating signal that restores 
complete balance . . . quickly. 


Combined Fuels — Stable Operation 
This combination of flow-initiated and follow-up adjustments, with electronic 
control and pneumatic drive units, means top-notch stability, accuracy, sensi- 
tivity and reliability for Urquhart Station’s Unit No. 3, even while burning 
combined fuels! 


REPUBLIC FLOW METERS CO. 
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URQUHART STATION, UNIT No. 3 
STEAM DATA: 


Rated Capacity 700,000 LB/HR ———— 1825 PSI 
SUPERHEAT 1010 F — REHEAT 1010 F 
FUEL: PULVERIZED COAL AND/OR GAS 


COMBUSTION CONTROL: 
REPUBLIC Automatic ELECTRONIC 


Planned expansion of power for the great 
Southeastern United States is typified by the latest 
addition to Urquhart Station of the South Carolina 
Generating Co. Planned by Gilbert Associates, Unit 
No. 3 is modern today and will be modern tomorrow 
—and will be considered “modern” by performance 
as well as appearance standards. 


REPUBLIC’s “Electronic Master” combustion con- 
troi is a logical partner in such advanced thinking. 
The quick, long arm of electronic control plus 
reliable, powerful actuation by pneumatics gives 
Urquhart No. 3 the reflexes it needs to meet any 
operating crisis and hold single—or combined—fuel 
consumption low. For greatest speed of control, 
REPUBLIC has provided a load-responsive system 
that regulates all combustion factors before pressure 
drops or jumps occur. Any pressure fluctuations 
following this advance adjustment are very limited 
and are promptly compensated by a pressure control 
system that modulates the fuel and air control signals. 


2240 Diversey Pkwy., Chicago 47, 
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Urquhart No. 3's control room where automatic and 
remote-manual controls are centralized. 
REPUBLIC’s three element feedwater regulator 
adjusts feedwater flow in proportion to steam flow, 
and follows up this action with a correction for 
drum level. Total level fluctuations are thereby held 

to a strict minimum. 


Remote manual operation of any or all control units 
is possible at any time. The operator need only 
throw the transfer switch on his panel and take over; 
indicators at the operating station show electronic 
loadings to the regulators and positioners, and show 
the rate of response and position. All electronic am- 
plifiers have built-in surplus capacity for extra life 
and special design features for quick maintenance 
when needed. 


This comprehensive treatment of control problems 
is typical of REPUBLIC engineering. Equally thor- 
ough follow-up and servicing make REPUBLIC a 
helpful partner in new or modernized power opera- 
tions—of any size. 


Need Help With “Early Stage” Planning? 
If you are planning ahead for new conventional 
or “unconventional” facilities, remember that 
REPUBLIC, too, is planning ahead. For help in 
projecting your new facilities in terms of new con- 
trol, metering and recording equipment—and the 
latest in top quality valves—contact REPUBLIC’s 
Engineering Department as soon as this help can 
be beneficial. 
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Main steam piping is 13” OD, 2%" wall thickness, 24% 
Cr—1% Mo. 


More than 1,300 high pressure welds were made in the field; 
inspection by Gamma Ray disclosed that only three of these 
welds needed minor repair. 


Condensate piping. Condensate and bearing cooling water coolers. 

The piping for Kyger Creek required approximately 3,500 Kyger Creek piping used approximately 62,000 carbon steel 
valves larger than 2”, 16,000 valves 2” and smaller, and machine bolts, 5,800 alloy studs, 7,000 carbon steel backing rings 
6,000 instrument valves. and 2,000 alloy backing rings. 
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«largest power plant piping job 
ever done by one contractor... 


Heaters and auxiliary steam station. 
Of the approximately 11,740 pieces of shop-fabricated 
piping supplied by Midwest in record time, less than 4 of 1% 
(24 pieces) required correction for all causes. 


OVEC; 
THE SPONSOR COMPANIES 
With a capacity of 1,075,000 kilowatts, Kyger Creek Plant of the Appelachian Electric Power Company® 
Ohio Valley Electric C The Cincinnati Gas & Electric Company 
orporation{ is the Power: pant. piping Columbus and Southern Ohio Electric Company 
contract (combining fabrication and erection) ever performed by a The Dayton Power and Light Company 
single contractor. Midwest Piping Company was selected for this Indiana & Michigan Electric Company* 
critical project because of its long experience in serving the public Kentucky Utilities Company 
utilities and because of its outstanding shop facilities and field Louisville Gas and Electric Company 
Monongahela Power Company** 
organization. That this confidence was not misplaced is evidenced by Ohio Edison Company 
the fact the piping was finished ahead of the original fast schedule. Ohio Power Company* 
Unit No. 1 was placed in service during January, 1955 while the Pennsylvania Power Company*** 
fifth unit went on stream less than a year later... in December, 1955. The Potomac Edison Company** 
Some idea of the size of this project can be gained from the fact Z Southern Indiana Gas end Electric Company 
that Midwest supplied approximately 11,740 subassemblies of 
PP PP id . West Penn Power Company** 
shop-fabricated piping and at one time had more than 650 men SUBSIDIARY OF: *American Gas ond Elecic Company | **The 
on the erection. To meet the required delivery schedule, fabrication ee ees ee ee 


was done at both the St. Louis and Clifton Plants. 
Whether for a small job or a giant . . . Midwest can furnish you Englacering by and Service 
better piping faster. You will find it to your advantage to call in Corp. and Sargent & Lundy. 


Midwest whenever you need piping. 


MIDWEST PIPING COMPANY, INC. NATIONWIDE 
Main Office: 1450 South Second St., St. Lovis 4, Mo, 
PLANTS: ST. LOUIS, CLIFTON, N. J. and LOS ANGELES 


SALES OFFICES: NEW YORK 7—50 CHURCH ST.*LOS ANGELES 33-520 ANDERSON ST.«BOSTON 27—4 26 FIRST ST. 
CHICAGO 3—79 WEST MONROE ST.*SAN FRANCISCO 11—420 MARKET ST.«TULSA 3—-224 WRIGHT BLDG. 
HOUSTON 2—1213 CAPITOL AVE.-«CLEVELAND 14—616 ST. CLAIR AVE.«MIAMI 34—2103 LE JEUNE RD. 
ONEIDA, N.Y. 


| CONTRACTORS FOR MORE THAN 50 YEARS 
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“BUFFALO” 


VEN 


for high volume- 
high 


Already proving its overall economy in stoker-fired induced draft, cement plant and other heavy-duty 
industrial service, this newest “Buffalo” Fan has the following advantages: 


e HIGH Mechanical Efficiency — above 78% over a wide range. 
e DESIGNED for high dust loading conditions. 


e LOWER First Cost, when its high pressure, high capacity 
characteristics mean a smaller fan for the job. 


Illustrated here are the features that contribute | 


to this desirable balance of efficiency and resist- 
ance to abrasion — the streamlined housing with 
diverging outlet — the new radial wheel with its 
deep, smoothly curved inlet flange mating with 
the inlet bell to form a true half-circle entry into 
the wheel. The wheel blades are radial at the tip, 
curving smoothly forward at the inlet. Further, 


STREAMLINED HOUSING and 
outlet aid efficiency, 
reduce abrasive effect. 


TYPE “CR” RADIAL WHEEL — note how mating flanges of inlet 
bell and wheel flange form a true half-circle entry path with 
no flat sections or itregularities. 


“Buffalo” CR Fans are designed for use with an 
open inlet or with the highly efficient “Buffalo” 
variable inlet vanes shown. 


WRITE FOR BULLETIN FD 205 and check the “Q” 
Factor* features that will give you the greatest 
all-around satisfaction and economy with this 
quality fan. 


ACCURATE VOLUME CONTROL 
without reducing fan performance 
is obtained with “Buffalo” canti- 
levered variable inlet vanes set 
well into inlet bell throat. 


*The "Q” Factor — the built-in Quality which provides trouble-free satisfaction and long life. 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


EXHAUSTING FORCED DRAFT 
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Frequent Instrument 
Check-ups 
Prevent Emergencies 


The economical way to protect your invest- 
ment in instrumentation is a Honeywell 
Periodic Service Plan. Under this plan, a 
Honeywell service specialist comes to your 
plant at regular intervals to— ; 


— Check your Brown instruments and cali- 
brate them against accurate laboratory 
standards. 


— Inspect all moving parts, clean and lubri- 
cate them, and replace where necessary. 


Water 
treating... 


You get this kind of service performed regu- 
larly for your office equipment such as type- 
writers and calculating machines . . . for 
your automobile . . . and even for yourself by 
periodic check-ups by your doctor. You’ve 
learned that the ounce of prevention is a 
good investment. Well, the same philosophy 
applies to instruments, too. Keeping them in 
good condition is far more economical than 
waiting for emergencies to throw production 
schedules into a tailspin. 

Here, briefly, is what the Honeywell Per- 
iodic Service Plan does. It provides you— 


Periodic examination and adjustment by a 
factory-trained service engineer. 

Automatic attention. Calls are made on a 
schedule that fits your own plant’s require- 
ments... at a cost substantially lower than 
an equivalent emergency service call. 
Continuous operation. Good instruments kept 
in top condition can be counted on for steady 
duty, without costly shut-downs. Well-main- 
tained instruments last longer, too. 


increased plant efficiency. Greater reliability 
of operation builds confidence of plant per- 
sonnel in their equipment. 


At any time, of course, you can count on 
prompt emergency service from any one of 
the more than 100 Honeywell service centers 
spotted throughout the United States and 
Canada. 


The Plan is extremely simple. It costs re- 
markably little, and can pay real dividends 
in protection of your production schedules 
and your instrument investment. For details 
about how it can be applied to your own 
plant, call your local Honeywell office. 


reduced to routine 
supervision 


Honeywell 


Shown on the water treatment control panel at James Lees 
and Sons Co., Bridgeport, Pa., are two ElectroniK pH 
indicator-recorders, one with Electr-O-Line control for 
the caustic feeding system. 
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Water treatment plant at the Alan Wood Steel Co., Con- 
shohocken, Pa. In the pump room, Honeywell flow meters, 
level and pressure gages control the flow of recirculated mill 
and river water through the treatment process. 


At the Alan Wood Steel! plant, Honeywell instrumen- 
tation was applied to treat waste, as well as to con- 
dition incoming river water for mill requirements— 
a total of 20 million gallons per day. Overall plant 
efficiency is increased, and maintenance is reduced. 
By providing a constant supply of uniform water, 
Honeywell controls effect savings throughout the 
plant, and permit closer control of process tempera- 
tures and pressures. Controlled waste discharge con- 
tributes to good community relations. 


At the James Lees and Sons plant, water is supplied at 
the rate of a million gallons per day from the highly 
turbid Schuylkill River. Until Honeywell instru- 
mentation was installed, variations in volume, tur- 
bidity, percentage of suspended solids and concen- 
tration of pollutants posed serious troubles. Now, 
Honeywell controls provide consistently clear water 
at pH 8. Alum requirements have dropped 90%. 
Double shifts are no longer needed in the treatment 
plant. Night and Sunday trouble-shooting by the 
superintendent is eliminated. 


You can save time, trouble and materials—and end 
water treatment difficulties—with Honeywell auto- 
matic controls. Two cases in point: a textile plant 
with the problem of treating incoming river water, 
and a steel mill requiring special treatment of both 
incoming water and waste. In both instances, Honey- 
well controls provided profitable solutions. 


Honeywell instrumentation is now serving in hun- 
dreds of industrial and municipal water treatment 
and waste discharge processes. In every case, it offers 
closer control and higher efficiency of water treat- 
ment. Regardless of your specific need, Honeywell 
instrumentation can save you money, both directly 
and in end benefits. Contact your nearby Honeywell 
sales engineer for help with your water or waste treat- 
ment problems . . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Indus- 
trial Division, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa.—in Canada, Toronto 17, Ontario. 


oneywell 
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Allis-Chalmers Pumps Meet Power Plant Requirements 


i 


New Pumps Give Milwaukee County Institutions 


..- Dependable Power Service 


HESE modern multi-stage high pressure 
pumps assure continuous, economical steam 
for the Allis-Chalmers 3000-kw steam turbine 
units at the Milwaukee County Institutions. 
As new members of the Allis-Chalmers com- 
plete line of pumps, these units are designed to 
meet medium-high pressure, continuous serv- 
ice requirements of boiler feed duty in lower 
volume ratings. 


You get MORE than a Pump... 
When You Specify Allis-Chalmers 


You can take advantage of Allis-Chalmers wide 
experience in supplying pumps to all industries. 
You are assured of modern design, heavy duty 
construction and correct application aid — all 
adding up to years of dependable service. 


Horizontally split casing with suction and 
discharge in lower half provide for simplified 
maintenance—without disturbing piping. Both 
radial and axial balance maintains close clear- 
ances and fits, gives low thrust bearing loads. 
Bearings are double-row ball bearings or alter- 
nate sleeve bearing with Kingsbury thrust. 
Sleeve and Kingsbury combinations have ring 
oiling as well as pressure lubrication. 


Allis-Chalmers is the only company that can 
offer you “One-Souxce” responsibility, with a 
complete unit — pump, motor and control — 
all built to work together. For “MORE” in- 
formation about Allis-Chalmers pumps, call 
your local A-C office, or write Allis-Chalmers, 
General Products Division, 

Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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ORGED STEEL INSTRUMEN’ 
OBE ANO ANGLE VALV 


FILTERS PURIFY FEEDWATER 


FOR FIRST PLANT 


The American Gas & Electric Service Corp., in con- 
junction with General Electric and Babcock & Wilcox, 
has designed and built a supercritical pressure steam 
electric generating unit to increase the capacity of 
their Ohio Power Co. plant at Philo, Ohio. 


It is a two-stage reheat unit of 125 Mw capacity, 
operating at 4,500 p.s.i. and 1,150°F. This new design 
yields greatly increased thermal efficiency, with re- 
sultant savings in fuel costs. 


Feedwater specifications called for 500 ppb maximum 
dissolved solids and 10 ppb maximum iron. Croll- 


Croll-Reynolds condensate filter system at 
Philo Plant’s Unit 6. Two C-R CiaRite Filters 
with a combined filter area of 100 sq. ft. 
remove iron oxide particles down to a 
fraction of a micron in size from 200 gpm 

of condensate. 


Reynolds tubular ‘wedge wire’ membrane-type 
filters were selected for use with cellulose precoat 
media to protect the demineralizer equipment from 
being fouled by Iron Oxide. These highly efficient C-R 
ClaRite filters reduce the iron content of the con- 
densate to 1 ppb... 9 ppb less than the maximum 
specified! 


C-R ClaRite Filters are engineered to handle any and 
all pressure clarification problems, with minimum 
maintenance and operating expense. Further in- 
formation may be obtained from: 


ENGINEERING CO., INC. 
15-17 John Street, New York 38, N.Y. 


Representatives in Principal Cities 
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APP 
Edward builds Globe 


jimeactor {a ST and Angle Stop, Non-Retum, Check, 
2 [steec fast Grace 87 Instrument, Gage, and Special Valves and Stra 
TGLANO BOLT LOCKNUTS [ 4 [STEEL .-JASTMAIS4 CLASSIOR2| 124 


Space was a big problem in this installation 
at the Burlington Generating Station of 
Public Service Electric and Gas Company 
of New Jersey. Two integral combination 
mechanical-electrical precipitators, large 
enough to handle 600,000 cfm of gas from 
Boiler No. 7, had to be squeezed into the 
smallest possible ground area. 


If a conventional side-by-side arrangement 
had been used, these two units would have 
required about 1,700 square feet. By 
“stacking” the two combination 
precipitators, one on top of the other, 
Research was able to cut this space 
requirement by 50% —a saving of 

850 square feet. 


Although this arrangement had never been 
attempted with Research fly ash 
precipitators, Research knew from their 
experience with more than 500 central 
station Cottrells that it could be done. 
Guaranteed for 97% collection efficiency, 
these Burlington Generating Station units 
were placed in operation in October, 1955. 


Perhaps you, too, have a knotty problem 
that demands a more creative approach — 
backed up by experience with over 500 
fly ash precipitators. Whether you require 
a straight precipitator or a combination 
unit, at Research-Cottrell you can be sure 
of the most economical solution to your 
problem. 


Research-Cottrell, inc. 


Main Office and Plant: Bound Brook, New Jersey « 405 Lexington Ave., New York 17, N. Y. 
Gront Building, Pittsburgh 19, Penna., 228 No. La Salle St., Chicago 1, Ill. ¢ 111 Sutter Bidg., San Francisco 4, Cal. 


Research-Cottrell 


Fly Ash Precipitator 


1 


‘Public Service Electric and Gas Company of New Jersey | 


Boiler. Number 
of Potrs. 
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Installation Generating, 

198) Burlington, 270,000 
3 1938 Essex (Newark) and 264 | 

1940 Burlington. 2848, 000 
1942 Burlington 2S 408,000 | 
4 Essex (Newark) | 


Research-Cottrell's “double- 
deck” combination precipi- 
tators installed at Burlington 
Generating Station of Public 
Service Electric and Gas 
Company of New Jersey. At 
right, the simplified drawing 
shows the arrangement of the 
two integral mechanical- 
electrical collectors. 
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COMBINATION 
PRECIPITATOR 


COMBINATION 
PRECIPITATOR 


POWELL 


for all valwe needs 


GATE vaves” 
For Straight Through Flow, 
Less Pressure Drop. 


ANGLE VALVES 
For Throttling Service. Eliminates 
Use Of Elbows And Extra Fittings. 


SWING CHECK VALVES 
For Straight Through Flow, 
hess Pressice, Drop. 


LIFT CHECK VALVES 
For Prevention 
Of Sack Flow 

Through The Line, 


HORIZONTAL 


LUBRICATED 
“PLUG VALVES 
For Quick 
Positive Shutoff. 


Of The Gate 
And Globs Valves. 


Combines 


@one valves 
For Throttling Service. 
Controls Flow To Any 


Desired Degree. - 


NUCKEAR VALVES 

Powell Can Supply 
Special Valves 

For Complex Problems 


With Straight Line flow, Facing Modern Industry. 


for every flow control problem there is a right Valve 


Powell can supply this right valve—made 
right of the right material*. Every part 
of every valve must pass rigid inspection. 
And as a final step in manufacture, every 
Powell Valve has Performance Verified 
through an actual line test. 

As an aid in selecting the right valve, 
the basic valve designs are illustrated 


here. For complete information on the 
wide range of sizes and materials avail- 
able in each type of the basic valves illus- 
trated above, consult your Powell Valve 
distributor. If none is located near you~ 
or if you have a special flow control prob- 
lem—write direct to The Wm. Powell 
Company, Cincinnati 22, Ohio. 


The Wm. Powell Company, Cincinnati 22, Ohio... 110th YEAR 


POWELL VALVES 


“BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES. 


PERFORMANCE 


VERIFIED 
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NEW DIMENSIONS 


IN COMBUSTION CONTROL 


For the largest to the smallest power plants 


Today’s boiler plant is only as effi- 
cient as the instrumentation which 
operates it. In selecting the correct 
equipment to assure completely auto- 
matic operation, to provide cost re- 
ductions through labor saving, and 
greater efficiency, the companies 
shown on these pages have looked to 
Hays. The newest in power plant de- 
sign coupled with Hays workmanship 
and follow-through have given them 
the results they sought. 


SKILLED FACTORY ENGINEERING 
Hays systems are engineered to 

your specific requirements by a staff 

of specialists with years of experience 


plant with 42 less men. 


At Baldwin Locomotive Works, the Hays combustion control has 
aided substantially in saving 30,000 tons of coal per year and in 
reduction of maintenance. It is now possible to operate the power 


on hundreds of boiler plants from the 
smallest to the largest. The particular 
instrument and control “package” 
necessary to handle your conditions 
is selected from the Hays product 
line; panel design, complete wiring, 
conduit, piping and control system 
diagrams are closely checked to see 
that they fit your requirements. 


NATIONWIDE SERVICE 


Service on Hays products is avail- 
able throughout the country. Trained 
service engineers, from the factory or 
from Hays representatives in prin- 
cipal cities, can provide “start up” 
calibration and adjustment as well as 


At Falstaff Brewing Corporation, modernization and Hays meter- 


At Morton Salt Company, \\ 


subsequent periodic preventive main- 
tenance service on your equipment. 
For best results you will want to 
confer with Hays Sales Engineers in 
the earliest stages of your planning. 
Write for complete information. 
Bulletin 55-605-83. 


hays 


MICHIGAN CITY,3, INDIANA 


Automatic Combustion Control * Veriflow Meters and 
Veritrol * Electronic Oxygen Recorders * COs Recorders 
Boiler Panels * Gos Analyzers * Combustion Test Sets 
Draft Gages * Electronic Flowmeters * Miniature 
Remote Indicators * Electronic Feed Water Controls 


fanistee, Michigan, the fact that elec- 


tricity doesn’t freeze is vital in this semi-outdoor boiler which 
handles load swings up to 80,000 lb/hr at 85% efficiency with help 
of Hays electrically operated combustion contro] system. 


At Louisiana Power and Light, a compact Hays B. T. G. control 
ing type control have resulted in boiler efficiency of 82%, fuel cost + ay only 4 feet wide controls a giant 1,000,000 lb/hr boiler, tur- 
reduction of several hundred dollars per month, COQ2 up from 6% 

to 12%, and maintenance costs lowered 65%. 


ine and generator! Instrumentation and control by Hays includes 
electronic mercuryless flow meters and other electronic instruments. 
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\ ‘Integrated Field Coils Plus Silco-Flex | 
Insulation Provide Superior Motor Protection ‘ 


5 
vibration and fatigue at elevated temperatures . sealed 
| insulating wall of silicone rubhefton stator colts, It is un- - 
4 pesistant to most chemicals, wate Weather Outstanding 
A-5221 


General Motors @ Standard Oi (NJ.) + Ford Motor U.S.Steel Chrysler General Electtic Swift © Bethlehem Steet Amour Du Pont 


(E.1.) de Nemours! Gulf Oi! Western Electric « Socony Mobil Oi! Standard Oil (ind) TexasCo. Shell Oll Westinghouse Electric 
Goodyear Tire & Rubber « Standard Oil of California National Dairy Products Republic Steal ® Union Carbide & Carbon international Harvester 
Firestone Tire & Rubber Sinclair Oil Radio Corp. of America « ‘Procter & Gamble U. S. Rubber Cities Service » Phillips Petroleum e Douglas 
Aircraft e Bost Airplane Aluminum Co. of America General Foods North American Aviation Borden e International Paper Goodrich (B.F.) 
American Can Eastman Kotlak United Aircraft Corp. Jones & Laughlin Steet Armea Steel General Dynamics e Lockheed 
Aircraft Continental Can Sun Oil American Metal Inland Steel Wilson & Co. Anaconda Co, Allied Chemical & Dye National Steel 
Corp. Youngstown Sheet & Tube American Tobacco Pitts Plate Glass Bendix Aviation Internat. Business Machines Olin Mathieson 
Chemical Borg-Warner Kennecott Copper « Republic Aviation American Smelting & Refining  Allis-Chalmers National Lead Continental Oil 
Caterpillar Tractor Monsanto Chemi:al Burlington Industries General Mills Atlantic Refining Curtiss-Wright « Pure Oil Stnebater Packard 
Tide Water Associated ON. Dow Chemical Reynolds (R.J.) Tobacco » American Cyanamid Internat. Tel. & Tel. “American Grace (W.R.) 
Crown Zellerbach | Standard Brands National Biscuit Foremost Dairies Ralston Purina Reynolds Metals. Campbell Soup Philco e Owens- 
Illinois Glass “Merritt-Chapman & Scott Union Oi » Singer Manufacturing Phelps Dodge United Merchants & Manufacturers « Pillsbury Mills 
Standard Oil « American Radiator & Standard Sanitary « Deere 


of America’s 100 largest industrial 
corporations are users of Clarage 


air handling and conditioning equipment. 


CLARAGE FAN COMPANY 
KALAMAZOO + MICHIGAN 


Source: The Fortune Directory * Published July 1956 
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Tough valve buyers appweiate 


Toughness 


*HAYNES STELLITE 


Here’s why:—They know that to foil those 


performance—longer, drop-tight service with 
troublesome valve “termites” —erosion, corro- 


minimum, low cost maintenance—in petro- 


sion, and galling—requires built-in toughness 
which only seats faced with hard facing alloys 
AND hardened wedges can provide. Yes, it 
takes BOTH to do a real job and GP Valves 
provide both at no extra cost! 


Vogt GP Valves feature the toughest and, 
since they are precision finished, the smooth- 
est seating surfaces obtainable anywhere. 
‘That's why they are setting new standards of 


leum refineries, chemical plants, power plants 
and other industries. Available in a complete 
range of sizes from 14” to 2” and rated 800 
pounds at 850° F. and 2000 pounds at 100° F. 


Advt. No. 5 in a series describing the features 
of Vogt GP Valves. 


Write For Your FREE COPY of Supplement 
Na. 1 to Catalog F-9. Address Dept. 24A-FP 


HENRY VOGT MACHINE CO. 
P.O. Box 1918 —Louisville 1, Ky. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, 
Philadelphia, St. Louis, Charleston, W. Va., Cincinnati. 


DROP FORGED STEEL 


HAYNES STELLITE—Trade-mark of 
Union Carbide and Carbon Corporation 
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FOR MECHANIZED DIESELS, there’s a Cities Service of truckers, quarry operators, and mining men. Shovel 
diesel oil for every operating condition. Most widely used above logged 16,280 hours with no repairs, no increase 
is Cities Service C-300 Motor Oil, which has improved _ in oil consumption. A Cities Service Lubrication Engineer 


performance and lowered maintenance costs for a host __ will gladly show how you can achieve similar results. 


the right track to greater profits 


FOR RAILROAD DIESELS, Cities Service now offers a 10%, cuts engine deposits 200% better than previous 
brand new oil . . . Pacemaker RD-80. Proven superior _ oils. Also gives superior protection of ring belt area. Ac- 
by over 50 million miles of operation on major railroads, cording to a leading engine builder, its oxidation stability 
new Pacemaker RD-80 reduces oil consumption up to _ is “the best of any oil tested.” 


is Cities Service Diesel Oil! 


FOR STATIONARY DIESELS, Cities Service C-300 Lube __ without oil change; gets 23,205 BHP hrs. per gallon con- 
Oil has won high praise from numerous users. Example: sumed! For more information, write: Cities Service Oil 
Paulding Light and Water reports 16,587,402 H.P hrs. | Company, Sixty Wall Tower, New York 5, N. Y. 


CITIES (4) SERVICE 


QUALITY PETROLEUM PRODUCTS 
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Jones & Laughlin 


Electric Resistance Welded 
Pressure Tubing 


QUALITY CONTROL—ZJones & Laughlin, an integrated steel 
maker, controls every step of production from iron ore to 
finished tubing. 


RIGID TESTING—most modern testing procedures, at every 
step of progress, assure maximum strength and safety stand- 
ards. Users can be sure that every safeguard possible is used 
before a tube is certified to ASTM A178-55 or A214-55. 


EASE OF FABRICATION—J&L pressure tubing can be fab- 
ricated according to your requirements. 

For your next order, specify Jones & Laughlin pressure 
tubing for long life, maximum strength, clean appearance. 
Write for name of your nearest source. 


Jones & Laughlin 


STEEL CORPORATION: PITTSBURGH 
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YOU CAN GET ATOMIC POWER NOW 


Reactor, reactor vessel and primary 
shielding of ALCO APPR. Control rods 
and drive are shown top and bottom. 
Shielding consists of concentric steel 
cylinders with layer of water between 
each. 


ALCO’s pressurized-water reactor 
plant is completely designed and 
engineered; scheduled for opera- 
tion in early 1957. Similar plants 
can be purchased to generate com- 
mercial power. 


Early next year, ALCO’s atomic power 
plant will be in operation generating 
reliable power. ALCO is building the 
plant under the first fixed-price 
reactor contract awarded by the 
Atomic Energy Commission. Similar 
plants are available now to generate 
commercial power. 


Design and engineering are com- 


plete. As a result, the cost of ALCO’s 
atomic power plants, to about 12,000 


kw, is lower than experimental re- 
actors. ALCO’s new nuclear criticality 
facility will further lower costs in 
reactor testing. Delivery time? Much 
faster than you’d expect. 


Direct utilization of ALCO’s atomic 
plants is economically justifiable in 
many locations where conventional 
fuel costs are high, transmission ex- 
pensive or the location itself inac- 
cessible. In such areas, an ALCO 
atomic power plant can mean a 
saving. 

For full information relative to your 
specific project, you may contact 
your nearest ALCO sales office or 
write P. O. Box 1065, Schenectady 
1, New York. 


EW YORK 


| ALCO | ALCO PRODUCTS, INC. 


Locomotives Diesel Engines Nuclear Reactors Heat Exchangers Springs Steel Pipe Forgings Weldments Oil-Field Equipment 
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; Army Package Power Reactor (APPR) was designed and built by ALCO, scheduled sag completion in early 
: 1957. Reactor will be operated at a heat rate of 10,000 Btu per second (10,000 kw). In construction at Fort 
: Belvoir, Va., vapor container is at left, turbine room at right. 
‘ 


Reporter finds solution 
to wide range of 
water problems “= 


®Raw water is seldom suitable to meet specific requirements of the 
job. It usually needs some type of conditioning — best determined by a 
specialist. Here are typical examples of Allis-Chalmers water condition- 
ing experience, equipment and chemicals in use. 


Saved $22,000 First Year 


Kansas—A chemical company plagued 
by high steam costs. Their boiler make- 
up water contained a high solids concen- 
tration, requiring a high blowdown rate. 


After careful analysis of their prob- 
lems, an Allis-Chalmers water condi- 
tioning engineer recommended Allis- 
Chalmers Anti-Foam. Use of this chem- 
ical resulted in increasing the solids 
concentration of the boiler water with- 
out carry-over. This, in turn, reduced 
the percentage of blowdown required. 


Using A-C Anti-Foam, the company 
conservatively estima ‘first year sav- 
ings of $22,000 in heat, water and 
chemicals. 


* 


Replacement of Condensate 
Return Lines Reduced to 
Practically Zero 


Wisconsin—Here in one of the largest 
mills, several million 

of steam are used daily for 
malt. 


A special crew used to work all day 
every day doing nothing but replacing 
corroded condensate return lines. This, 
of course, was extremely costly. 


Seven years ago, Allis-Chalme ‘s wa- 
ter conditioning engineers were called 
in. Use of Allis-Chalmers No. 160 return 
line corrosion inhibitor was suggested. 


failures reduced to the 
point where they only occur occasion- 
ally, and the maintenance crew has 
been assigned to other duties. 


The Customer Is 
Always Right ... Well, 
Most of the Time 


East Coast — This plant had been us- 
ing internal treatment of its boiler 
water. Chemical costs seemed excessive 
to management. After analyzing their 
own situation, they requested bids on 
a deionizer for treating makeup. 

Instead of merely submitting a bid on 
Allis-Chalmers 
engineers analyzed the water and the 
plant problem. This analysis showed 
that plant needs were such that a de- 
ionizer wasn't needed. 

All that was needed was a de-alkalizer. 
Result: a savings of thousands of dollars. 


The Case of the Dirty 
Dishes ...or Don't Blame 
the Poor Dishwasher 


Midwest — A harried plant cafeteria 
manager placed a frantic call to Allis- 
Chalmers water conditioning experts. 
Something was wrong. Glasses were 
spotty and plates had to be individually 
wiped off before they could be used. 
The grumbles were growing in the din- 
ing room...costs rising in the kitchen. 
His brand new $30,000 dishwasher 
— getting the dishes clean, and the 
sald the of the dishwashing machine 
the trouble was caused by the water. 

he only trouble with that theory 
om that he had just installed a water 
softener the year before. The Allis- 
Chalmers water conditioning engineer 
examined the dishes coming out of the 
water and then asked to see the water 


softener. The problem was obviously 
hard waier. The unit seemed to be in 

good working order and the indi- 
pnt the softener had been rged 
the previous day. 

The maintenance man was called 
and asked to recharge the softener while 
an A-C engineer stood by. He went 
through all the steps—all but one, that 
is. He failed to close the bypass valve 
above the softener and practically none 
of the water went through the softener. 
It was then learned the operator was 
new and had not been properly trained. 


Needless to say, the maintenance 
man is now an expert at operating the 
: stem, and everyone is pleased with 

sparkling dishes. 

Moral: A-C engineer’s service covers 
the water front. 


Expert Saves Steam for 
Drop Forge User 


North Central — An Allis-Chalmers 
water conditioning engineer was called 
in by a manufacturer to supply water 
conditioning for water. Incheck- 
ing the plant, here’s what he found: 

A large number of steam-operated 
drop forges are used by this company. 
The steam picked up oil from the pis- 
tons of the forge and was too contami- 
nated for further use. It was dumped 
to waste. 

He recommended installation of con- 
densate oil removal filters. This was 
done and all condens- 
ate is recove Makeup and water 


conditioning requirements are greatly 
reduced. 


Problems Solved 


For an answer to your industrial water 
problem, call the A-C office nearest you 
or write Allis-Chalmers, Power Equip- 
ment Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


WATER CONDITIONING ¢ 
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CHEMICALS, EQUIPMENT, SERVICE ¢ 


FOR OVER 25 YEARS 
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Attend the Conference, too... 

One of the largest industrial 
conferences of its kind. Listen to the 
experts . . . top level discussion, 
conferences and panels on topics 

of prime importance to the maintenance 
and engineering executive. 


Write for free tickets to the Show 

and information about the Conference to: 
Plant Maintenance & Engineering Show 
CLAPP & POLIAK, INC. 


341 Madison Avenue 
New York 17, New York 


If your answer is YES you’re ready to spend four 

of the most important days on your job in 1957 
V Inno other way can you see so many products and 

accumulate ideas to increase plant efficiency, 

reduce costs and increase production in the coming year. 


V Over 400 leading manufacturers will exhibit everything 
in machines, equipment, supplies and services 
to answer the needs of your plant. 


JV Press buttons, pull levers, turn switches ... see, touch, 
and try for yourself to help you evaluate 
and compare competitive products. Talk to the 
thousands of manufacturers’ technical experts who 
can help you solve your problems. Plan now fo attend! 


POWER ° DECEMBER 1956 


our tiCKetSs 
teserved our room 
(ae anned your visit? 
: 


series 
TOPWORKS 


... Give FAST, 
ACCURATE Response! 


Buna-N moulded diaphragm, reinforced with 
nylon, gives uniform cross sectional thrust 
over full valve travel. 


Cadmium plated pressed steel diaphragm 
cases give maximum strength and corro- 
sion resistance with minimum weight. 
Special chromate treatment provides 
superior bonding agent for paint and 

added corrosion protection. 


Bolted clamp ring device inte- 
grates body and topworks as- 
semblies into a single unit, 
and permits yoke to be 
oriented to any conveni- 

ent position for ob- 
servation and action. 


> Four sizes of Super 70 Series Topworks 
are available in both direct and reverse 
acting types. Both are interchangeable 
on single port, double port, or split body 
styles. A single spring, precision cali- © 
brated to plus or minus 2% of rating, 
provides accurate travel response to 
changes in diaphragm loading pressure. 
(Reverse type topworks uses recessed 
spring). Ductile iron yoke provides the 
rigidity of cast iron and the safety of 
steel. All units use split and bolted stem 
connector and adjustable travel scale 
plate. 


a 


OVER 60 YEARS 


This advertisement highlights only features of the Super 
70 Series Topworks. For information on the new valve 


bodies of the Super 70 Series line, ask for Catalog 70-11. ‘ory a 
EXAMPLE oF propuct 


Brack, Siva.tis & SRYSON, INC. 


Controls Division, Dept. 4-Q12 
7500 East 12th Street Kansas City 26, Missouri 
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for Your Specific Needs 
‘REGULATORS 


Regulex regulator consists 
of m-g set and cubicle con- 
taining static elements, 
Cubicle may be combined 
with switchgear. 


@ Stability during high 
power-factor operations. 

e@ Increased operating limits 
through automatic minimum 
excitation. 

® High sensitivity and 
rapid response. 


How It Works... 


Automatic minimum excitation per- 
mits generator operation close to 
stability limit — much closer than 
manual operation. Sensitivity and 
quick response of Regulex regulator 
establish and maintain safe ratio be- 


Where It Is Used... 


In power plant application for volt- 
age regulation of large generators or 
synchronous condensers. In indus- 
trial applications for regulating cur- 
rent, voltage, speed, tension, and 
reversing of processing mill equip- 


tween generator load and field current. ment, and for arc-furnace control. 


Magnetic 
AMPLIFIERS Electromechanical 
... Low maintenance Rocking Contact 
..- High sensitivity T 
Designed for applications requiring high ype 
sensitivity and response, where regulator is Regulat ors 


subjected to shock, or where continuous 
performance is a prime factor. Used in con- 
junction with Regulex unit when reversed 
polarity output is required. Since the mag- 
netic amplifier has no moving parts it re- 
quires little maintenance. 
For complete information call your Allis- 
mers representative, or write Allis-Chal- 


mers, General Products Division, Milwaukee 
1, Wisconsin. 


Regulex and Rocking Contact are 
Allis-Chalmers trademarks. 
A-5073 
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For voltage regulation of smaller ac and de generators. 
® Varies resistance in exciter shunt field by rocking action. 
® Quick regulation over entire range with short movement. 
© No sluggish relays. 

® No vibrating or sliding contacts to wear. 


ana Size i 
eguiex Rotating Regulator 


for maximum dependability... 


world’s most modern shell plant specifies 


KEYSTONE SKV CABLES 


Nothing was spared to provide the surest and 
most adequate supply of electrical energy for the 
huge motors, pumps and other equipment that 
make the Scranton Ordnance Plant, operated by 
the United States Hoffman Machinery Corpo- 
ration, the largest and most modern of its type 
in the world. 

In production less than 18 months after the 
project was approved, the plant makes extensive 
use of Keystone insulated 5kv non-shielded cable. 

A typical application of this top-quality, yet 
economical cable is found in the plant’s forge 


shop. There, 1/conductor 750,000 cm Keystone 
insulated 5kv non-shielded cables feed power 
from 3-5000 kva transformers to 12-600 hp and 
12 - 450 hp pumps which provide hydraulic pres- 
sure for the main drawing and forging operations. 
These dependable power feeder cables are in- 
stalled in interconnecting underfloor tunnels like 
the one shown above. 

You, too, can use Keystone cables to advan- 
tage in your operation. Ask for Bulletin H-463 
for full details or write The Okonite Company, 


Passaic, N. J. eS 


Available with either copper or aluminum conductors 


\) w ere 
; AG, there’s electrical power . . . there’s 
4 
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UNDER CONTROL... 
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with CHASE® 
Antimonial Admiralty 
Condenser Tubes! 


Dezincification can make short work of 
uninhibited condenser tubes! It insidiously 
attacks the metal surface, dissolving the zinc 
and leaving porous copper behind until the 
tube wall is completely penetrated. 


But Chase Antimonial Admiralty con- 
denser tube is practically immune to dezinc- 
ification! What’s more, it retains all the cor- 
rosion resistant properties of ordinary 
Admiralty. 


More than 100 million pounds of Chase 
Antimonial Admiralty tube have been in- 
stalled to successfully combat dezincifica- 
tion, since Chase introduced this remarkable 
BRASS & COPPER CO. alloy in 1935. It may be just the alloy for 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION < WATERBURY 20, CONNECTICUT you, too! Write for complete details. 
The Nation’s Headquarters for Brass, Copper and Stainless Steel 


Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans NewYork Philadelphia Pittsburgh Providence Rochester St.Louis Sanfrancisco Seattle Waterbury 
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Westinghouse “canned” pump 
eliminates leakage at VEPCO 


Zero leakage! No injection water sealing required. Pump may be 
kept on hot or cold stand-by. No seal maintenance. Windings pro- 
tected by nickel ‘‘cans” welded in place. No bearing lubrication. 

These are advantages realized by Virginia Electric Power 
Company with the installation of a Westinghouse ‘‘canned” motor 
pump in the controlled circulation boiler system of the new 
Possum Point Station. 

VEPCO, Stone & Webster and Combustion Engineering pioneered 
the power station application of this pump which was first developed 
to handle radioactive fluids in nuclear reactor loops. All the develop- 
ment work is now complete and the installation has been in actual 
service at Possum Point for over a year. J-57005-X 


Westinghouse ‘‘canned” pump in Combustion Engineering controlled circulation 
boiler at Virginia Electric’s Possum Point Station. 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE “4APPENING FOR YOU! 


: 


HIS end-use required welding fittings resistant to 
heat and corrosion—plus economical fabrication. 
B&W Cro.oy 5 was chosen to meet service require- 
ments. Dimensional accuracy and uniformly beveled 
ends of B&W Elbows simplified the welding procedure. 
Cro.oy 5 is one of a complete series of chromium 
molybdenum alloy steels developed by B&W to meet 
varying conditions of corrosion and oxidation in 
elevated pressure service. Further information on 
Crotoy 5 is available in B&W Bulletin 146. 

B&W Alloy Welding Fittings and Flanges reduce 
fabricating time because they provide positive align- 
ment at joints and are quick and easy to weld. B&W 
Bulletin 502 gives complete information. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION © FITTINGS DEPARTMENT 
3839 WEST BURNHAM STREET © MILWAUKEE 46, WISCONSIN 


Fit-up is Fast,Easy and Permanent § 
with BaW CROLOY Elbows 


FA-6916 


Seamless welding fittings and flanges, seamless and welded tubular products —in carbon, alloy and stainless steels 
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Heart of Clairton Works’ new boiler woter treatment 
- System is the Cochrane teardrop design sedimenta- 
tion tank; fliters and chemical treatment building are 
Gt right; Allen-Sherman-Hoff ash storage bin ot left. 


How Steel solved a 
construction-production problem 


For several years engineers at U. S. 
Steel Corporation’s Clairton Works 
searched for ways to meet increased 
steam demands at their coke oven 
and benzol plants. Existing boilers were 
being pushed to capacity and produc- 
tion requirements were mounting so 
rapidly that the only logical solution was 
new boiler facilities . . . but such a pro- 
ject presented several formidable prob- 
lems as production would have to be 
maintained during construction, and the 
expansion had to be confined to a lim- 
ited area to allow future expansion. 
Solution to this problem is a good 
example of how Dravo’s “complete 
package”’ construction service can work 
for you. After identifying their require- 
ments and setting-up the necessary en- 
gineering specifications U. S. Steel en- 
gineers contacted Dravo for some pre- 
liminary estimates and construction 
ideas. What they received was a com- 
plete, coordinated plan for the whole 
program that relieved them of the multi- 
tude of planning details and permitted 
their dealing with one prime source of 
responsibility for the entire project. 
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at Clairton 


Result was construction by Dravo of 
an expandable boiler plant and water 
treatment system to their requirements 
and without a day’s loss of production 
time. The new plant is capable of sup- 
plying 200,000 Ibs. of 600 degree steam 
per hour at 250 pounds pressure and 
treating 100,000 gallons of water per 
hour with a deaerating capacity of 
80,000 Ibs. per hour. 

You, too, can profit through Dravo’s 
single-contract responsibility, ranging 
over all types of jobs from boiler plant 
construction to the installation of a 
pump. Write for complete information. 


Dravo Corporation, Department C.2112 
Fifth & Liberty Avenues 
Pittsburgh 22, Pa. 


! am interested in Dravo Construction 
Services for. 
(_] Please send Bulletin #1200 


Exterior of the new boiler house. initial opera- 
tion at 165 Ibs. pressure to tie in with equip- 
ment in original boiler house, at right. 


De Laval boiler feed pumps ond Dravo fabri- 
cated piping are part of the equipment in- 
stalled by Dravo. 


DRAVO 


CORPORATION 
Pittsburgh 22, Pennsylvania 
Representatives in principal cities 


’ 
ia 
4 
La 7 “ “4 
| 
| 
| 
| 
| 
65 


Designed to solve safety and service problems 


ooo THE NEW ASHCROFT 
PNEUMATIC PRESSURE TRANSMITTER 


% ASHCROFT 
TRANSMITTER 


This new Ashcroft Pneumatic Pressure Transmitter is 
particularly recommended to processing industries and 
power stations. It combines speed and accuracy with max- 
imum protection and serviceability. 


The new design features the 6” indicating Ashcroft Maxi- 
safe Duragauge, long known for dependable performance. 
It has an integrally-cast solid metal wall between dial 
and pressure sensitive element so that the transmitter can 
measure pressures up to 100,000 psi with complete safety 
for personnel and equipment. If misapplication ruptures 
the Bourdon tube, the Teflon-coated back cover serves as 
a safety blowout relief. 


Another outstanding design advantage is easy access to 
both gauge and transmitter sections. Simply remove the 
safcty-relief back cover and both the gauge and transmit- 


ter can be calibrated. Yet a sealed housing makes the entire 
assembly weatherproof. 


The transmitter operates on low-pressure air. No need for 
expensive high-pressure lines and fittings. Supply air 
pressure as low as 18-20 psi for 3 to 15 psi output provides 
especially advantageous operation where electrical wiring 
might be a hazard. Inflammable, poisonous or corrosive 
liquids or gases are confined close to their source, away 
from the central control point. 


The Series 1250 Ashcroft Pneumatic Pressure Transmitter 
is available with pressure sensing elements in all standard 
pressure ranges and Bourdon tube materials. Installation 
of the transmitter is easy. Small diameter tubing may be 
used, and the pipe, stem, wall or flush mounts are inter- 
changeable in the field. Get complete operational data and 
construction details. Write for Bulletin 340. 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR has the broad knowledge and thorough experi- 
ence essential to satisfy every requirement of your Ashcroft Pneumatic Pressure 
Transmitter application. You get fast, economical service from his local stocks, 


in Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MAXWELL 


IM 


MANNING 


A product of MANNING, MAXWELL & MOORE, 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS,’ ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
‘AMERICAN-MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. 


INC. STRATFORD, CONNECTICUT 


"SONSOLIDATED’ SAFETY RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. 
VEER is ond Inglewood, Calif, “SHAW-BOX” and ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER 


LIFTING SPECIALTIES, Muskegon, Mich. 
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Work Horse of Industry..since 906 


TT-1203 


POWER 
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The Terry Steam Turbine Company was 
incorporated in 1906 to manufacture 4 
workable and efficient prime mover that 
would operate with minimum mainte- 
nance. This prime mover was the solid- 
wheel turbine, which had been invented 
by Edward Clinton Terry a few years 
before. 

Although maintenance practice has im- 
proved vastly since then, the demand for 
the turbine has multiplied many times. 
Rising maintenance costs have actually 
increased the need for trouble-free oper- 
ation. 

Today, there are more Terry solid- 
wheel turbines in operation, and there are 
more built each year, than ever before. 
The explanation is simple. 

Here is a turbine with a virtually in- 
destructible wheel. Made of a single forg- 
ing of special composition steel, there are 
no separate parts to loosen or work out. 
As the only function of the blades is to 
form a series of pockets, any wear which 
may occur does not materially affect horse- 
power or efficiency. : 

Blades will not foul. They have large 
clearances and are further protected by 
the projecting rims at the sides of the 
wheel. As the side clearances are also very 
large, end play can do no harm. 

These are a few of the reasons why the 
Terry solid wheel turbine has been the 
work horse of industry — since 1906. For 
= ws story, send for a copy of Bulletin 

116. 


THE TERRY STEAM TURBINE COMPANY 


\ TERRY SQUARE, HARTFORD 1, CONN. 


1906 was the year this turbine 
was byilt in Terry’s plant. .It. is 
believed to be one of the first 
small direct-connected turbines 
built for commercial use in the 
United States. =e 
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MOTOR SHAFT END: 


ES, 


ORDINARY SHELL TYPE PINION 


In an internally geared motor the pinion on the 
motor shaft is the vital link between motor and 
gearing. It’s the fastest, but smallest gear, so it 
must be extra strong, free from vibration and 
forever tight. Now compare the U. S, Syncro- 
gear motor pinion with the ordinary type. Note 
the extra large section area of the U. S. design. 
It has a long solid shank that anchors into the 
motor’s hollow shaft, whereas the ordinary shell 
type has a small section area, short keyed. 


Obviously the U. S. design is most substantial, 
longer lasting, more resistant to deflection and 
can carry high speed loads far more safely than 
common designs. All the gears are deep-hardened 
and shaved to exact tolerances in the U. S, plants. 


Added life lengthening features 


The rugged pyramidal case supports the motor 
and gear train and all castings are normalized to 
insure permanent alignment and to prevent dis- 
tortion. The motor windings are asbestos-pro- 
tected to avoid carbonization and guard against 
burnouts. All moving parts are completely 
enclosed for weather and dust protection and 
confined within the least cubical dimensions on a 
single mounting. % to 30h.p.; 10 to 10,000 r.p.m. 


Electrical Motors Inc. 
- Box 2058, Los Angeles 54, Calif. or Milford. Conn. 


NAME. 


COMPANY. 
_ ADDRESS. 
CIty. ZONE STATE. 


. . for longest life in a gearmotor, 


TYPE PINION 


THE ONLY MOTOR WITH A 
BUILT-IN PINION 


i FREE 16-PAGE DESCRIPTIVE BOOKLET GIVES ALL THE FACTS 
| Interesting multi-colored Booklet presents engineering 
| facts you should know about geared motors, and illustrates 
the various U. S, Syncrogear types. Mail the Coupon for a 
copy. No obligation. 

U. S$. ELECTRICAL MOTORS Inc. 
los Angeles 54, Calif. Milford, Conn. 
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New frontiers in steam 


HEN I started my first power-field job, some 
25 years ago, the Keenan steam tables had 
just appeared. Then, in 1936, came the Keenan 
and Keyes tables which have been, and still are, 
the “bible” for most engineers working with steam. 


In introducing these tables, the authors noted 
that the range had been extended to 5500 psia and 
1600 F. They believed this would be sufficient for 
a long time, and they were right. 


But this business of ours never stops advancing 
and today we feel the need for working data be- 
yond this range. We'll soon have steam generators 
operating at the extreme pressure limits of the 
Keenan and Keyes tables. And, because boiler- 
feed-pump work looms as a more important factor 
in cycle efficiency, we need more data in the low- 
temperature high-pressure region. 


Completely authoritative figures on steam proper- 
ties can only be developed by long and painstaking 
experimental activities. As part of an international 
program, the American Society of Mechanical En- 


‘ gineers is now directing and coordinating the four 


to six years of experimental work probably needed 
to develop accurate steam tables of greater range. 


Wisely, I think, ASME has also taken steps to 
provide data that will serve for the period that must 
elapse until this experimental work can be com- 


pleted. The result is an Interim Steam Table, cover- 
ing the high-pressure region with data that is essen- 
tially correct, though subject to slight revision when 
experimental results become available. 


This interim table has been developed by a sub- 
committee of the ASME Power Division. With the 
wholehearted assistance of many organizations and 
individual specialists they have provided a con- 
sistent and reasonable extrapolation of current 
tables, covering the range from 5500 to 10,000 psia, 
and 32 to 1600 F. Making use of existing data 
wherever possible, the subcommittee has adjusted 
values to join smoothly to the familiar and widely 
used Keenan and Keyes tables. 


With this data, our equipment and plant de- 
signers can explore with confidence the higher steam 
conditions that promise the ever higher efficiencies 
we seek. And by the time we are ready to push 
into the region above 10,000 psia, the complete 
new tables should be at hand. 


In just one generation we have gone from typical 
1936 pressures in the 600-1500 psi range to ex- 
treme limits of the Keenan and Keyes tables. Know- 
ing the dynamic nature of the power field and the 
ever more impelling economic need for better per- 
formance, does anyone dare now to venture a 
prediction as to how long it will take us to reach 
the 15,000 psia limit of the new tables? 


4 
LOUIS N ROWLEY, EDITOR e DECEMBER 1956 e@ ESTABLISHED 1882 Sawer Oe 
& 
4 
4 
aie 
‘ 
| 
) 
af 


“Our Production 
schedule was 
frequently disrupted 
by needless 
shutdowns on a 
line of motors . . 


until we changed 
to Fusetron Fuses’’ 


Jamet E. Dauis, 


CHIEF ELECTRICIAN, NORTHWESTERN GLASS COMPANY 
SEATTLE, WASHINGTON 


JAMES E. DAVIS CHIEF ELECTRICIAN 


NORTHWESTERN GLASS CO. 


“Ordinary 500 amp. renewable fuses were 
blowing frequently in a 1000 amp. switch 
that controls a line of motors ranging in sizes 
up to 150 hp. 


“We work on a tight production schedule, 
so these shutdowns with men and motors 
standing idle were costing us a considerable 
amount of money and trouble. 


“As chief electrician, the problem was 
‘thrown in my lap’. 


“A study of the situation indicated that 
harmless surges were causing the fuses to 
blow. 


“We figured that the long time-lag of 
Fusetron dual-element fuses might correct 
the trouble. 


“They were installed in 1953 and the 
original Fusetron fuses are still in service. 


“We think this is quite a record because 
the switch is loaded to capacity 24 hours a 
day 7 days a week, only Christmas and 
July 4th excepted.” 
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Here’s why ae Pe Fuses FUSETRON DUAL-ELEMENT FUSES DO 


MORE THAN ELIMINATE DOWN PERIODS 2 


give all purpose Protection CAUSED BY NEEDLESS BLOWS... 


A fuse link combined with a thermal cutout ° ° 

- the result, a fuse with tremendous time-lag They Provide 10 P oint 
and much less electrical resistance and an rotecti 
interrupting rating in excess of 100,000 amps. P ON ese 

They have the same degree of Underwriters’ 

Laboratories approval for both motor-running / High interrupting capacity — protect against 

and circuit protection as the most expensive heaviest short-circuits. Have proven on tests to 

devices made open safely on circuits set to deliver in excess of 
2 100,000 amperes. 

Made to same dimensions as ordinary fuses. 2 Protect against needless blows caused by ex- 
FUSETRON Fuses fit all standard fuse cessive heating — lesser resistance results in 
holders. cooler operation. 

Obtainable in-all sizes from 1/10 to 600 Protect against needless blows caused by harm- 


less overloads. 


600 types. Also in 4 Provide thermal protection — for panels and 
-plug types tor volt circuits, switches against damage from heating due to 
Their cost is surprisingly low. poor contact. * 


Protect against waste of space and money 
permit use of proper size switches and panels. 


Write for bulletin FIS. 


Protect motors against burnout from overloads. 


Give DOUBLE burnout protection to large motors 
— without extra cost. 


Protect motors against burnout due to single 
phasing. 


& NA 


Make protection of small motors simple and 
inexpensive. 


10 Protect coils, transformers and solenoids against 
burnout. 


Play Safel install FUSETRON 


dual-element Fuses and BUSS | 
Hi-Cap Fuses throughout entire “ae 
Electrical System! 


BUSSMANN MFG. COMPANY 
(Division of McGraw Electric Co.) 
UNIVERSITY AT JEFFERSON ST. LOUIS 7, MO. 


THOMAS F. CURRAN 
MACHINE OPERATOR 


FOR LOADS ABOVE 600 AND UP TO 5,000 AMPS., 
USE BUSS Hi-CAP FUSES... 


They have unlimited interrupting capacity to 
handle any fault current regardless of system 
growth. 


TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 


They can be coordinated with Fusetron fuses on 
feeder and branch circuits to limit fault outages 
to circuit of origin. 


Write for bulletin HCS. 
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Stress analysis of model of 
power piping system at 
Pittsburgh Piping accurate- 
ly predicts physical re- 
actions of full size system 
in service. 


(Below) Metallographic 
examination of piping ma- 
terials and weld samples 
reveals changes which 
occur in a metal's crystalline 
structure due to operating 
conditions and fabricating 
procedures. 


(Above) Fabricated sections com- 
prising 20” pipe and elbows shop 
fabricated at Pittsburgh Piping. 


PRODUCTS AND SERVICES 
Carbon Steel Piping Forged Piping Materials 
Cast iron Fittings Headers 
Cast Steel Fittings Manifolds 
Chrome-Moly Piping Pipe Bends 


Copper Piping Stainless Steel Piping 
Corrugated Piping Van Stoning 
Creased Bends Welded Assemblies 


Expansion Bends Welded Stainless Steel Tuning 


Flanges Welding Fittings 


PP-24 


another 
P.P.&E.service 
which contributes to 


HIGH-TEMPERATURE 
HIGH-PRESSURE 


Our té@iifrical staff constantly explores the 
mechaniCal and metallurgicalaspects of power 
and process piping. For example, stress analysis 
by model testing is used to predict accurately %, 
the physical reactions of high-temperature, ™ 
high-pressure piping in service. Extensive in- 
vestigations are conducted on the metallurgical 
effects of operating conditions and fabricating 
procedures on piping materials. This knowl- 
edge pays off in the sound piping systems we 
fabricate and erect for central stations and 
nuclear power installations. 


OFFICES IN PRINCIPAL CITIES 


Chicago. ... Peoples Gas Building 


Cleveland 


“AND EQUIPMENT COMPANY 


..Weelworth Building 


158 49th Street — Pittsburgh, Penna. 


JADA: CANADIAN PITTSBURGH: LTD. 
BEACH ROAD—HAMIETON, ONT 


ARIO 
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Look at your plant through the eyes of a corrosion 
engineer and —if you don’t now have a corrosion- 
control program —chances are you’d come up with 
enough corrosion-cost-cutting ideas to pay for your 
efforts many times over. 

In coming to grips with the problem you’d tap 
know-how from many quarters — metallurgy, chem- 
istry, electrical engineering, even geology and meteor- 
ology (in studying soils and weather &fécts on cor- 
rosion). Some of the weapons you’d use have been 
around for years. But you’d probably consider many 
of these newer ones too: 

Latest corrosion-resistant metals, although they 
generally cost more to begin with, soon pay for them- 
selves by standing up against corrosive waters, high 
temperatures, chemical attack. 

Inert barriers, many of them today’s newest syn- 
thetics — silicones, epoxies, vinyls — bring corrosion to 
a dead stop by setting up an impregnable wall around 
less corrosion-resistant materials. 

Recent developments in the water-treatment field 


TIN NO 


— more efficient deaeration, new inhibitors — promise 
more effective corrosion control in water systems. 

And cathodic protection—though its principles date 
back to experiments by Sir Humphry Davy in 1824 — 
has achieved wide usefulness only within recent years. 

Why so much emphasis on corrosion now? At least 
part of the answer lies in the economics. Material and 
manpower costs continue to climb. Industry’s annual 
bill for corrosion — at last count, pegged at roughly 
six billion dollars — follows the trend closely. Result: 
Corrosion-control programs offer an area fertile in 
cost-cutting opportunities. 

Engineering-wise, today’s higher temperatures, 
pressures and tougher corrosive environments in gen- 
eral, make more exacting corrosion control a must. 

Thus, we view corrosion as both an engineering and 
economic problem in this report. It leads off with 
basics, follows up with anti-corrosion weapons, prac- 
tical applications, corrosion testing and programs. Let 
it guide you in bringing the latest thinking to bear on 
the corrosion problems of your plant. 


“CTYLER HICKS, sprsiet 


C KALLEN, Associate Editor “age! 
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WHY METALS CORRODE 


Corrosion —nature’s wasteful way 


hydrogen hydroxyl 
ions + ions 

: OH 
HOH 
= J 
anode electrolyte cathode 


The couples anode areas to 


electron 


flow flow flow 
Fe(OH), 
Fa** Fe(OH), 
Fe(OH), 
Fe(OH), 
Fe 2e Fe** (iron ions) Fe**+20H™ —> Fe(OH), 4Fe(OH), +0, + 2H,0 —> 4Fe(OH), 


Oxidation reactions take place at the anode, 


Corrosion is simply nature’s way of trying to revert refined 
metals to their natural state. Take iron for example. When 
iron corrodes it forms rust. Analyze rust and you'll find it’s 
iron oxide. Iron ore, too, is iron oxide. Thus, we can picture 
corrosion as an attempt to undo man’s “meddling” with the 
metallic ores found in nature. 

Corrosion basically is an electrochemical action, much 
like that in an electric dry cell. Electricity flows between 
metal areas through a solution. Deterioration (corrosion) 
takes place where the current leaves the metal and enters 
the solution. This area is called the anode. 

Electrolyte—the conducting solution—may be water, soil, 
chemical solutions, etc., depending on the application. 

Cathode is the area at which current returns to the metal. 
The electrodes (anode and cathode) may be two different 
metals or different areas of the same metal. In both cases 
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electron 


we find a difference of potential (voltage) between the two 
electrodes, causing current to flow between them, just as a 
dry cell causes flow in the common electric circuit. 

Electron path. Besides the electrodes and electrolyte we 
also need a path to complete the electric circuit. In actual 
corrosion, the metal structure itself may provide the path. 
Or the circuit may be completed by physical contact be- 
tween the metals. 

Electron flow results from a difference in potential be- 
tween two points in a circuit. When corrosion occurs, elec- 
trons (negative charges, e~) leave the anode and flow to 
the cathode along the path between the two. The electrons 
are released by metal atoms at the anode surface. When an 
electron leaves an atom, the atom becomes positively 
charged because it has a deficiency of negatively charged 
electrons. The atom is then a positively charged ion. 
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of returning metals to their ores 


path to complete 
electric circuit 


+ 


anode (corroding) 


T 
cathode (protected) 


a galvanic cell. 


2H* + 2e 


4H*+0,+4e —> 2H,0 


bronze valve 


corrosion current 
passing through 

electrolyte 

(soil, water, etc.) 


steel pipe 


it may look like this in your plant 


0, +2H,0+4e 40H~ 


while reduction (protective) reactions go on at the cathode 


The electrolyte also contains ions. Pure water, for in- 
stance, contains equal numbers of positively charged hydro- 
gen ions (H+) and negatively charged hydroxyl ions 
(OH~). These ions play an important role in corrosion. 
Let’s see how. 

During corrosion of iron in water, each iron atom re- 
leases two electrons as it becomes ionized. The electrons 
flow in the circuit path to the cathode. Iron ions form at 
the anode, are attracted by negatively charged hydroxyl 
ions in the electrolyte and pass into solution. Electrons 
arriving at the cathode neutralize some of the hydrogen ions 
that have collected there. As the process continues, hydroxyl 
ions left behind attract more iron ions into solution, form- 
ing the unstable compound ferrous hydroxide, Fe(OH),. 

Final step in corrosion of iron is the oxidation of un- 
stable ferrous hydroxide. It combines with oxygen in the 
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A word about sign conventions 


Positive and negative sign conventions used here are op- 
posite those electrical engineers use because the U.S. Bureau 
of Standards calls platinum (the cathode) positive to mag- 
nesium (the anode). To avoid confusion remember: Cathode 
is the protected member; anode corrodes. 


electrolyte to form ferric hydroxide, Fe(OH) ,—common rust. 
Remember: Anode and cathode processes can’t occur 
separately. One supports the other. But corrosion itself 
takes place at the anodic areas. 
Rust may break away from the metal surface or remain 
there to influence the progress of corrosion. Alkalinity, 
oxygen content and agitation of the electrolyte all come into 
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WHY METALS CORRODE 


CONTINUED 
300 my millivolt- millivolt- 900 my severely corroded 
meter meter steel rivets (small 
anode orea) 
+ -f \+ 
plate (large 
cathode area) 
4 electrolyte electrolyte 
steel 
/ if 7 \ plate (large rivets (small 
aluminum zine copper ie anode area) cathode crea) 
cathode anode cothede und only slightly attacked 


Corrosion depends on the metals, electrolyte, relative areas 


cathode 


anode cathode 


H2 polarizes the cathode, O2 depolarizes it. 


play in determining where and how rust will form on a metal. 

We've already seen that potential differences between dif- 
ferent metals, or from point to point on a single metal, are 
a necessary condition of corrosion. The action between dif- 
ferent metals is called galvanic because they form a gal- 
vanic couple (two metals). Corrosion currents flowing be- 
tween two points on the same metal surface are Jocal. But 
whether the current is due to local or galvanic action, we'll 
need to understand how it originates before we can bring 
the right preventive measures into play. 

In dealing with galvanic corrosion it’s essential to 
know which metal in the couple will corrode (act as the 
anode). The galvanic series of metals and alloys, facing 
page, can supply a quick answer. Metals near the top of this 
series are anodic with respect to metals below them. And 
metals grouped close together have less tendency to produce 
a galvanic couple than metals from widely separated groups. 
Thus, zinc shows strong anodic characteristics when coupled 
with copper. Tin and lead, on the other hand, have little 
galvanic effect on each other. : 

In using any galvanic series you'll need to exercise cau- 
tion. These series may vary somewhat, depending on the 
corrosive environment (electrolyte). And the potential be- 
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Local cells 


tween two metals that are close to each other in the series, 
may reverse under different conditions. 

Stainless steels are listed twice, as active and as passive. 
Under certain conditions, they'll act cathodically even with 
respect to copper. But put them in a different environment 
and they’re only slightly more passive than ordinary iron 
and steel. We'll have more to say about this later under in- 
hibitors and passivation. 

Corrosion rate. How fast do anode metals corrode? What 
controls corrosion rate? Right answers to these questions 
often spell the difference between good and poor corrosion 
control. Again, we find at least part of the answer by looking 
at the galvanic series. Coupling widely separated metals in 
the series yields relatively greater galvanic potentials. Driv- 
ing force behind galvanic corrosion is roughly proportional 
to these potentials. Differences as little as 0.1 volt indicate 
substantial galvanic action. Thus, we usually make meas- 
urements with a sensitive millivoltmeter. 

Polarization. As corrosion products build up at anode 
and cathode, the voltage differences tend to dip. Anode and 
cathode voltages drift toward each other, slowing down cor- 
rosion rate. This voltage change is called polarization. 
Polarizing at the cathode is usually greater than at the 
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relative potential 


ca hode otential 
for two different metals 


relative time relative current density 
dip in potential difference with time is due to polarization 


as well as polarization 


oxygen starved area 
covered by deposit 
is anodic 


O, 


oxygen concentration high 
differences is cathodic 


anode. So we’re more likely to be concerned with its cathodic 
effects. Hydrogen gas, for instance, can blanket the cathode 
surface, cutting corrosion at the anode. But hydrogen may 
soon be removed by combining with oxygen to form water. 

Some metals polarize easier than others. So it’s impor- 
tant to know the metal’s polarizing tendency as well as its 
initial potential. 

Relative size of anode and cathode also affect polariza- 
tion. Here’s why: Drifting potential at the cathode depends 
not only on current but on current density. For the same 
current flow, current density is greater on a small electrode 
than on a big one. Also, as hydrogen ions reach a large 
cathode they are spread relatively thin. Thus they can 
combine more readily with oxygen, retarding polarization. 
In brief, relatively small cathodes promote high current 
density, retard the action of oxygen as a cathodic depolar- 
izer. We're flirting with corrosion when we couple large 
cathodes with small anodes. 

Local corrosion. Potential differences between areas on 
the same metal cause local corrosion currents. They often 
result from variations in the conditions of the air, soil, 
water, etc., next to different sections of the metal. For ex- 
ample, we find different metal-ion concentrations where 
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are set up by metal-ion and O:2 concentration differences 


Galvanic Series 


Anodic, corroded end Muntz metal 
Brasses 
Magnesium Copper 
Magnesium alloys Bronzes 
Copper-Nickel alloys 
Aluminum 
Inconel 
Cadmium 
Stainless steels (passive) 
Mild steels Hastelloy C 
Alloy steels 
Titanium 
Cast iron Silver 
Stainless steels (active) Graphite 
Ni-Resist 
Platinum 


Soft solders 
lead 
Tin 


Metals near the top of this series act as anodes, suffer 
corrosion when coupled with one nearer the bottom. 
Galvanic couples of metals close together in this series 
usually corrode more slowly than couples composed of 
metals from the extremes. 

Note too that certain metals are grouped together. 
Couples of metals within these groups have the least 
tendency to corrode. 


relative speeds of electrolyte over the metal are greater at 
one point than another. Metal ions accumulate where speeds 
are lower, become cathode areas. Anodes form where rela- 
tive movement is high, causing these areas to corrode. 

If we rotate a metal disk at high speed in water, we find 
that it tends to corrode near the edge where linear velocities 
are highest. Speed sweeps away metal ions, forming anode 
areas. But by choosing an alloy to suit velocity conditions, 
the effect of low metal-ion concentration can be avoided. 

Oxygen concentration cells can also cause local corro- 
sion. Surprisingly enough, high-oxygen-concentration areas 
form cathodes. And we can measure the corrosion current 
flow between points of differing oxygen density. 

Common condition causing oxygen-cell attack is the 
presence of a deposit at one area of an otherwise freely 
exposed metal. A small sand hill on a clean brass surface 
attacks brass under the sand. Electrons flow through the 
metal to the surface outside the sand. Result is the reduc- 
tion of oxygen in the exposed area (the cathode). 

Note that in all corrosion cells, whether they’re local or 
galvanic, reduction reactions take place at the cathode 
(protected area); oxidation reactions at the anode (corrod- 
ing area). One chemical reaction supports the other. 
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CORROSION TYPES 


Here’s how you can spot the many 


common varieties of corrosion 


It can show up in a host of ways and forms. And many of the 
most common types of corrosion conditions overlap each other 


electrolyte 


corrosion 
product 


anode metal 


Uniform attack 


Look for a general wasting away of the surface. You'll 
find this condition all too common where metals are in 
contact with acids, other solutions. But the presence of 
a solution isn’t always essential. High-temperature oxi- 
dation, for instance, is a form of uniform attack that can 
take place in a relatively dry atmosphere. 

The corrosion product may form a protective layer on 
the metal, slowing down corrosion. Or, as in the case of 
direct chemical attack, the corroded material easily dis- 
solves in the corrosive material. 


corrosion 
product 
(cathode) 


~ 


metal ba corrosion current 
Pitting corrosion 


When protective films or layers of corrosion product 
break down we get localized corrosion—pitting. An anode 
forms where the film breaks, while the unbroken film or 
corrosion product acts as the cathode. Thus we've, in 
effect, set up a closed electrical circuit. 

Corrosion pits take a heavy toll in machinery and 
equipment because they concentrate their attack over a 
small area. Pits also act as starting points for stress 
concentrations that spell trouble, especially where pits 
line up in rows that can become major breaks. 


high-temperature oxygen 


metal 
High-temperature corrosion 


To predict the effect of high-temperature oxidation we 
need data on: (1) metal composition (2) atmosphere 
composition (3) temperature, and (4) exposure time. 
So it’s not easy to tell what will happen in one case, from 
the results of another. But we do know that most light 
metals (those lighter than their oxides) form a nonpro- 
tective oxide layer that gets thicker as time goes on. The 
layer forms, spalls and reforms. 

Other forms of high-temperature corrosion include 
sulfidation, carburization and decarburization. 
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corrosion current 


low oxygen 
concentration 


high oxygen 
concentration 


Concentration cells 


You'll recognize this condition by its presence in crevices. 
It sets up differences in solution concentration. The crev- 
ice, above, for example, hinders diffusion of oxygen. Re- 
sult: High and low oxygen areas that cause concentration 
cells. Low oxygen area is anodic. 

Metal-ion concentration cells, much like their oxygen 
counterparts, also strive to balance out concentration 
differences. Thus, when the solution over a metal con- 
tains more metal ions at one point than another, metal 
goes into solution where ion cencentration is low. 
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Intergranular corrosion 


You may be faced with intergranular corrosion for a 
variety of reasons. But the result is almost always the 
same — selective attack along the metal’s grain bound- 
aries—intercrystalline cracking, such as we picture in the 
photomicrograph above. In some austenitic stainless 
steels, chromium carbides may precipitate at grain 
boundaries when cooling from welding temperatures. 
Corrosion is free to attack chrome-starved areas. 


stress-corrosion 


Stress corrosion cracking 


Team up high tensile stresses with a corrosive atmos- 
phere and you're likely to be in for trouble. Here’s 
how it develops. Tensile stresses build up at metal sur- 
face under static loading. Corrosive action concentrates 
stresses, causes them to exceed metal’s yield point. Re- 
sult shows up as a local failure. Under continued ex- 
posure, metal alternately corrodes, builds up high stress 
concentrations. Eventually the part may fail. 


cracks 


Corrosion fatigue 


In much the same way that static stresses link up with 
corrosion to produce stress-corrosion cracking, cyclic 
loads work hand-in-hand with corrosion to cause corro- 
sion fatigue. Metal failure takes place substantially be- 
low the fatigue limit for non-corrosive conditions. 

Surprisingly enough, the combined deteriorating effect 
of these two bed brothers — corrosion and fatigue — is 
greater than the sum of their individual damages. So 
it pays to apply best possible corrosion protection when 
dealing with metals under alternating stresses. 


plug-type 
dezincification 


layer-type 
dezincification 
Selective attack 


Basically, one element of a metal or alloy is singled out 
for corrosive attack. Common types are dezincification 
and graphitic corrosion. 

When we expose copper-zinc alloys (brasses) contain- 
ing less than 85% copper to wet conditions for prolonged 
periods, zinc may be lost from brass. Resulting porous 
zinc-free mass of copper has little mechanical strength. 

Common cast iron can act this way too. In some cor- 
rosives, iron corrodes out, leaving nothing more than a 
porous graphite residue that virtually crumbles. 


flow 


corrosion film 


impinging stream 


Impingement attack 


Similar in their method of attack and net effects are 
impingement corrosion and cavitation corrosion. Here’s 
how they do their damage: 

An impinging water stream breaks through corrosion 
scale, dissolving the metal. Effect depends mainly on 
liquid speed. 

Cavitation, a common form of corrosion in pumps, 
depends on the hammer-like effect produced by collaps- 
ing air bubbles. Bubbles break down when they pass 
from a low-pressure to a high-pressure area. 
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Fretting corrosion 


Picture the ball bearing above supporting a heavily 
loaded high-speed shaft. Its inner race is press fit on 
the shaft. If high-frequency vibrations produce even 
minute slippage between these surfaces, local attack may 
start fatigue cracks, especially where stresses concen- 
trate. Take shaft and bearing apart. You'll find their 
mating areas pitted. 

Likely explanation for fretting: Slippage shears away 
surface-protective films, laying bare the undersurface to 
galvanic attack and concentration-cell corrosion. 
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TOOLS FOR THE JOB 


Your weapons in 
the endless war 


on corrosion 


So far we've talked almost exclusively about fundamentals 
— electrochemical theory, basic corrosion types, etc. In the 
next 14 pages we turn to the more practical elements of 
the problem — weapons for the fight against corrosion. 

Weapons we'll consider include cathodic protection, 
engineering metals (ferrous and nonferrous), inert barriers 
(organic, metallic, vitreous), ways of altering the corrosive 
environment, inhibitors and temporary protection. 

Not all these techniques will apply in your plant. Per- 
haps your corrosion problem can only be handled by 
changing the corrosive environment. But in any case, it'll 
pay you to know all the tools available. Remember: Your 
future machinery and equipment may not fit your present 
corrosion-control methods. 


protective current 
passing through 
electrolyte 


entire area cathodic 


GALVANIC 
CATHODIC PROTECTION 


CATHODIC PROTECTION. .. electrolytic and 


The great value of cathodic protection lies in its simplicity 
and direct effectiveness. To see how it works we’ll make use 
of a modification of the galvanic cells we’ve viewed thus 
far: The cathodic protection battery. It’s nothing more than 
our original galvanic cell with an auxiliary anode acting 
as a substitute for the anode on the metal surface we want 
to protect. 

Auxiliary anodes may be either electrolytic (energized 
by an external source of direct current) or galvanic (made 
up of a metal higher in the galvanic series than the metal 
to be protected). In either case, the electrical energy sup- 
plied by the auxiliary anodes forms a fence that prevents 
current flow in the local cells on the protected surface. With 
current flow stopped, metallic ions can’t escape from the 
area we want to protect. 

In our original galvanic cell, anodes on the metal sur- 
face released metallic ions, causing the metal to corrode. 
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ELECTROLYTIC 
CATHODIC PROTECTION 


The cathodic protection battery transfers the corrosion 
process to the auxiliary anodes. These anodes are eventually 
consumed in protecting our metal structures. But anodes 
can be replaced. In brief, the method is fighting corrosion 
with corrosion — protecting one metal at the expense of 
another. 

Most common applications of cathodic protection are 
for submerged (in soils, liquids) metal surfaces but the 
same principles apply to the protection of metal in any 
electrolyte. 

Current density. A must in planning any cathodic pro- 
tection system is finding the current density needed to 
maintain the electrical fence at all areas to be protected. 
Right current density is essential because the potential of 
the area to be protected doesn’t reverse itself (become 
cathodic) until the protective current density is reached, — 

Protective current density depends on many factors that 
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Economics. A major question you'll face in the endless 
battle against corrosion is deciding how much protection is 
economically justified. To come up with an intelligent solu- 
tion, you'll have to consult plant production people to get 
answers to questions like: How long will the equipment be 
used before it is obsoleted by more modern machines? Is 
equipment operated continuously or intermittently? How 
high is the operating temperature? Is the machine indis- 
pensable to the over-all process? What are the probable 
corrosives involved? You'll have to weigh all factors — 
tangible and intangible — in any complete economic study. 

Your corrosion-fighting arsenal can include many of 
today’s newest methods too. Researchers are taking giant 


Protective coatings and paints have been radically im- 
proved with the development of new vehicles and inhibitive 
primers. These assure better protection on the job. 

Newer corrosion-resistant metals and alloys can, if you 
apply them right, stand up under severe corrosion condi- 
tions. Naturally, they’re more expensive than the less-re- 
sistant materials they replace. But their increased life span 
can more than pay for initial cost differences. 

Plastics, relative newcomers to the battle against cor- 
rosion, are widely used, both structurally and as coatings. 

Cathodic protection, still another approach to your cor- 
rosion problem, is daily proving itself a top protective 
weapon for pipelines, power cables, condensers, storage 


steps in their attempts to upgrade these methods. 


tanks and a host of other industrial equipment. 


Choosing the right anode—key to good cathodic protection 


Once we've decided on needed current 
density, next step is to choose the right 
anodes and arrange them to distribute 
current to all parts of the structure in 
contact with the liquid or soil. To do 
the job we can use electrolytic or gal- 
vanic anodes, diagram facing page, or 
a combination of the two. In either 
case, right anode position, quantity, 
length and area in relation to the pro- 
tected surface, play an important role 
in planning the system. 


Electrolytic Anodes 


Electrolytic anodes can be expend- 
able or non-sacrificial — both energized 
by an external dc source. Expendable 
types include iron, carbon steel, chrome 
steel, aluminum and graphite. Non- 
sacrificial designs are made of plat- 
inum. 

High-silicon cast-iron anodes, either 
bare or installed with backfill, are a 


recent development for ground-bed 
(soil) installations. They resist sul- 
fated, alkaline and most chloride-con- 
taining soils. Their best performance 
is at 5 amps per sq ft, and below. But 
even if you’re faced with substantially 
heavier currents, anode weight loss is 
slow, predictable. 

Platinum may be used in the form 
of a small diameter wire, or by clad- 
ding a copper or nickel rod. For pro- 
tection of submerged surfaces, plati- 
num anodes are expensive. Thus, their 
use is limited. Also, the economically 
justifiable diameter of platinum 
anodes often produces a large voltage 
drop, high power costs. 

Graphite anodes can last for many 
years. So it’s smart to consider them 
in areas where replacement is a diffi- 
cult and costly process. If you’re in- 
stalling them in soil, manufacturers 
recommend a granular coke breeze 
backfill to allow gas formed to dis- 


engage itself from the graphite anode. 


Galvanic Anodes 


Galvanic anodes are made of a 
metal higher in the galvanic series 
than the metal you’re trying to protect. 
That’s why they require no outside 
current source. They’re always sacrifi- 
cial. Common materials are zinc, mag- 
nesium, aluminum. 

High-purity zinc, aluminum alloys 
do a top job in sea water. Zinc is also 
used for lower resistivity soils (less 
than about 2000 ohms per cc). Mag- 
nesium works well up to 10,000. 

Relatively low driving voltages gen- 
erated by galvanic anodes can be an 
important point in their favor. Below 
city streets, for instance, they’re less 
likely to interfere electrically with 
nearby structures. But low voltage 
may limit their use where current re- 
quirements are high. 


galvanic methods fight corrosion with corrosion 


vary considerably. And you can’t assume that any two jobs 
will be exactly alike. The most important items affecting 
protective current density are type and condition of 
applied surface coating (if any), dissolved oxygen concen- 
tration, chemical analysis of the electrolyte, as well as its 
conductance, temperature and pH. 

Water conditions. A 2 to 4 milliamp (ma) per sq ft 
current density is enough to protect a bare steel surface. 
This is easy to maintain in waters of average hardness. Soft 
water, because of the absence of dissolved salts, tends to be 
more electrically resistant and requires higher voltages, 
more anodes to produce a protective-level current. Hard 
water has low resistance. And if system isn’t designed to 
operate at lowest voltage consistent with adequate protec- 
tion, high current quickly consumes anodes. 

Coatings teamed with cathodic protection can often 
prove most economical. Then only small areas, where 
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faults or pinholes exist, need protection. These areas de- 
mand only a small current, radically reducing auxiliary- 
anode consumption. 

Type of protection, as we’ve seen, can be either electro- 
lytic or galvanic. Electrolytic protection — the impressed- 
current method—is commonly used where relatively large 
amounts of current are needed at a few locations. Galvanic 
techniques work best where we need to apply smaller cur- 
rents at many locations. Notice that in both cases we’re 
dealing with direct current (dc). 

Choosing the right equipment to get the necessary 
power can be of prime importance. Several types of power 
units are available. Motor-generators, wind generators and 
rectifiers that convert ac to dc, are applied on electrolytic 
systems. Galvanic action itself supplies power for the gal- 
vanic system. To pick the right one you'll have to weigh 
their economic as well as technical merits. 


TOOLS FOR THE JOB 


CONTINUED 


Cast iron, carbon steel 


Relatively cheap, easy to come by, cast iron and car- 
bon steel lead the engineering-metals field in total 
volume and applications —- many of them corrosive. 
Cast iron contains 3 to 3.5% carbon, along with 
silicon and other elements. Structurally it includes 
iron, iron carbide and free carbon (graphite). 
Corrosion resistance of cast iron and carbon steel 
are about the same. But there are exceptions, and a 
look at their relative structures tells why: Carbon in 


Wrought iron 


We single out wrought iron because, under certain 
conditions, it provides an economical solution to cor- 
rosion problems. Briefly, wrought iron is a two-compo- 
nent metal consisting of high-purity iron and iron 
silicate — a glass-like slag. It’s the only ferrous metal 
that contains such a slag. The iron silicate is largely 


High-silicon irons 


Ideal for corrosive conditions involving high tem- 
perature and erosion attack, these cast irons are rela- 
tively low cost. Their main alloying element is silicon — 
14.5%. They also include .85% carbon, varying amounts 
of manganese and molybdenum. 

Although high-silicon cast irons have fair tensile 


Cast high alloys 


Two main classes of cast high alloys are iron-chromi- 
um and iron-chromium-nickel. 

The iron-chromium alloys having between 8 and 
14% chromium have the characteristics of steel. They 
can be altered by heat treatment. Higher chrome and 
chrome-nickel content alloys don’t show the phase 
changes that steel does when it’s heated or cooled. 


Copper-bearing steels 


Adding small amounts of copper to steel, can boost its 
corrosion resistance substantially — especially where 
corrosion is due to atmospheric conditions. But adding 
copper to steel for underwater, soil applications, usu- 
ally has little effect on corrosion properties. 


carbon steel is present as iron carbide, whereas some 
carbon in cast iron is free graphite. Thus, gray cast 
iron is subject to graphitic corrosion (see page 79) 
in salt and mine waters and sulfate-containing soils. 
White cast iron is immune to such attack because 
nearly all its carbon is in the carbide form. 

Metallurgists find that while carbon in steel has 
an important effect on its physical properties, it has 
little effect on corrosion resistance. 


responsible for wrought iron’s corrosion resistance. 
Unlike either steel or cast iron, wrought iron is 
never cast in an ingot mold. So its structure and com- 
position don’t change near the surface. Uniformity 
minimizes chances of accelerated corrosion rates after 
material has been in service for several years. 


strength, in common with all cast irons they have no 
ductility. And they’re prone to thermal, mechanical 
shock. Thus, steam tracers are commonly used with 
high-silicon irons to avoid too-rapid heating and cool- 
ing. When used in this way, these irons can operate 
in systems at as high as 1000 F without difficulty. 


Thus, they’re non-hardenable. Their properties depend 
on composition rather than heat treatment. 

Many of these alloys are used for corrosion- as 
well as heat-resistance. But heat-resistant types usu- 
ally contain more carbon. 

Corrosion resistance of equivalent wrought and cast 
alloy compositions are just about equal. 


Adding phosphorus to copper-bearing steels shows 
good results too. For example, one test showed that 
increasing phosphorus from 0.005 to 0.070% in a 
0.5% copper steel increased corrosion resistance in 
an industrial atmosphere about 25%. 


MODERN ENGINEERING METALS... weigh them 


The array cf metals that appears on 
this and the following three pages in- 
cludes virtually all of the major engi- 
neering types, with these exceptions: 
(1) the noble metals —silver, gold, 
platinum (2) metals that are used 
mainly as alloying elements — tung- 
sten, vanadium, molybdenum, man- 
ganese, chromium. But we mention 
them above, where they’re added to base 
metals, as alloying elements, largely to 
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improve corrosion-resisting and mechan- 
ical properties. 

Choosing the right metal. In coming 
to grips with this problem, the engi- 
neer usually has little difficulty elim- 
inating those metals which just won’t 
do. His big problem is evaluating the 
finer differences that exist among the 
closest candidates, And often, the cor- 
rosion problem becomes the deciding 
factor. Other times it takes equal im- 


portance alongside such items as: (1) 
availability in the required forms — 
castings, sheet, tubes, forgings, etc. 
(2) ease of fabrication — machining, 
forging, bending, welding (3) ability 
to stand up under normal service 
stresses. 

Focusing now on the corrosion fac- 
tors themselves, let’s see what we must 
consider in selecting the right engi- 
neering metal for specific applications. 
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Low-alloy steels 


One definition of low-alloy steels: Total alloy content 
is 5% max. Generally speaking, metallurgists add 
these elements to boost strength and toughness, rather 
than corrosion resistance. But corrosion resistance of 
most low-alloy steels is generally better than carbon 
steels. Anticorrosion standouts are the low-chrome 
heat-resisting steels commonly used for superheater 
tubing in boilers. These include 2%-chrome 1/2%- 
molybdenum; 2%4%-chrome 1%-molybdenum; 3%- 


Austenitic stainless 


Corrosion and oxidation resistance of all stainless 
is based on chromium. But nickel also plays a key 
role, especially in the austenitic types such as the 
“18-8’s” with a nominal analysis of 18% chromium and 
8% nickel as the major alloying elements. 

The austenitic structure is responsible for the char- 
acteristics that have made the chrome-nickel stainless 
steels most widely used in the stainless group. 


Molybdenum stainless 


Adding 154 to 4% molybdenum to austenitic stainless 
steels improves its corrosion resistance to a variety of 
acids as well as brine and sea water. This group also 
has the highest elevated-temperature creep strength of 
any standard stainless available. 

Greater resistance to pitting cotrosion which, as 


12% chromium stainless 


The 12% chromium stainless steels (actually between 
11.5 and 14%) do an excellent job resisting atmos- 
pheric corrosion — weather and water. They’re harden- 
able by heat treatment. And their corrosion resistance 
is greatest in the fully hardened condition. 

Typical 12% stainless is type 410. It resists scaling 


17% chromium stainless 


Nominal 17% chromium content gives these stainless 
steels higher corrosion resistance than the 12% group. 

Special advantage of this group is its low coefficient 
of expansion. Thus, if oxide scale does form, it’s tight 


chrome 0.9%-molybdenum. They're selected for their 
heat- and corrosion-resistant properties. 

9%-chrome 1%-molybdenum superheater steel con- 
tains too much alloy to be called a low-alloy steel 
but not enough chrome to be considered in the stain- 
less class. It’s basically an intermediate alloy steel. 
Corrosion resistance of these low and intermediate 
alloy steels falls between the copper-bearing and 
stainless steels commonly used by industry. 


Most common 18-8’s are types 302, 304. They have 
corrosion resistance, ductility and toughness over a 
wide temperature range. Type 303 is a free-machining 
stainless, slightly less corrosion resistant than 302. 

Two new standard austenitic compositions — AISI 
types 201 and 202 — have recently bowed in. Corrosion- 
wise they're on a par with 301 and 302. But they’re 
lower in nickel and have 5.5 to 10.0% manganese. 


we've already seen, can occur under deposits (low- 
oxygen areas) that remain on stainless steels for a 
long time is also the result of adding molybdenum. 

The basic moly stainless is type 316. A low carbon 
modification of it, 316L, is used where a large amount 
of welding fabrication is necessary. 


(high-temperature corrosion) up to about 1200 F. So 
it’s used for furnace parts operating below that tem- 
perature. Results are generally excellent. 

Other alloys in this group are specialty grades. 
Type 403, for instance, is made for extra-high tough- 
ness applications, such as steam-turbine blading. 


and doesn’t crack off due to expansion and contraction 
of the metal during heating-cooling cycles. 

Strength of the 17% chrome stainless types lies 
between chromium-nickel stainless and mild steels. 


cost- and corrosion-wise against your own special needs... 


First cost of the metal is important. 
But considering only first cost can lead 
to wrong answers. A more corrosion- 
resistant metal at reasonably higher 
cost, can more than justify itself by 
its greater life span, higher heat-trans- 
fer rates through the use of thin-walled 
sections and the elimination of corro- 
sion products that are heat-insulating. 

Major technical factors that can in- 
fluence the choice of a metal to resist 
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corrosion include temperature, velocity, 
and oxidizing capacity of the atmos- 
phere, solution, soil, etc. And we talk 
about these where they apply through- 
out this report. But there are several 
easy-to-overlook corrosion pointers that 
can, in many situations, spell the dif- 
ference between the right and wrong 
choice. Here’s the gist of them. 
Low-velocity corrosion test data 
may be misleading in predicting the 


behavior of a material to be used for a 
pump, valve, heat-exchanger tube or 
other equipment where metal contacts 
a high-velocity corrosive solution. 
Vapor or gas pressure above a cor- 
rosive liquid may have a substantial 
effect on corrosion by changing the 
quantity of oxygen or other corrosive 
gas that may be forced into the liquid 
ér withdrawn from it. High pressures 
generally tend to aggravate corrosive 
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20 alloy 


Based on its nominal composition, 20-alloy is really 
a nonferrous metal since it contains less than 50% 
iron (approximately 45%). But because of its uses 
and high nickel (29%) and chromium (20%) con- 
tents, engineers consider it a highly-alloyed stainless. 
20 alloy comes in both cast and wrought forms. 
Costwise it lies between molybdenum stainless and 
the Hastelloys, Chlorimets (nickel alloys). Physical 
properties and welding characteristics are similar 


Nickel and its alloys 


Nickel by itself, or alloyed with copper, chromium 
or molybdenum forms a broad group of engineering 
metals that show high corrosion resistance. Their 
strength and hardness are almost as great as carbon 
steel and they’re endowed with ductility and tough- 
ness at sub-zero as well as high temperatures. 

Although oxidizing conditions tend to promote cor- 
rosion of nickel, it can protect itself by forming a 
passive oxide film. 

Chlorimets, containing about 60% nickel, and vary- 
ing amounts of chromium and molybdenum as major 
alloying elements, are tops for corrosion resistance 
but they’re relatively expensive. So you'll use them 
where less costly alloys will not do. They fare well 
in oxidizing or reducing atmospheres. 

Hastelloys (grades B, C and D) contain anywhere 
from 55 to 84% nickel. Grade B includes 28% molyb- 
denum. Grade C: 17% molybdenum, 16% chromium, 
4% tungsten. Grade D: 10% silicon. 

Corrosion resistance and strength at high tem- 


Aluminum 


Because of its resistance te corrosion, high strength 
and low cost, aluminum is most widely used of all 
the light metals (aluminum, magnesium, titanium). It 
withstands atmospheres that contain sulfides, carbon 
dioxide, sulfur dioxide and other contaminants. For- 
mation of an oxide barrier controls such atmospheric 
corrosion. 

Aluminum is corrosion resistant to pure water. But 
even traces of copper or iron can cause it to corrode. 
If you’re circulating water in a closed system, in- 


to the 18-8’s. Because of its austenitic structure, it 
can’t be hardened by heat treatment. 

Relatively high erosion-corrosion resistance and 
reasonable cost often make 20 alloy the most economi- 
cal choice for pumps, valves, piping, fittings and a 
variety of plant-service equipment. 

Worthite, a highly-alloyed stainless (20% chro- 
mium, 24% nickel), is similar to the 20 alloys in both 
composition and corrosion resistance. 


peratures are among Hastelloy’s standout properties. 
And although they’re expensive, they can be an eco- 
nomical solution to problems involving severe corro- 
sion at elevated temperatures. 

Monel, commercially the most important of the 
nickel-copper alloys (67% nickel, 30% copper), is 
actually more corrosion resistant— under a wide 
variety of oxidizing or reducing conditions— than 
either of its major alloying elements. And since 
nickel and copper are close in the galvanic series, 
there’s no tendency to redeposit dissolved copper such 
as we find in the dezincification of high-zinc brasses. 

Inconel’s main alloying elements are nickel (77%) 
chromium (15%) and iron (7%). Even in strongly 
oxidizing solutions, Inconel is virtually free from 
attack. The reason: Chromium becomes passive by 
forming a protective oxide film. 

High chromium content gives it the nod over nickel 
and monel in handling sulfur compounds and hydro- 
gen sulfide at high temperatures. 


hibitors such as sodium chromate prevent attack. 

High thermal conductivity of aluminum boosts heat- 
transfer rates in heat exchangers. And high electrical 
conductivity combined with corrosion resistance makes 
it ideal for electrochemical applications. 

Clad aluminum alloys combat pitting corrosion by 
offering cathodic protection to the core metal. Alumi- 
num cladding on heat-exchanger tubes, for example, 
acts as the anode, deflecting corrosion away from the 
tube base metal. Such alloys are economical too. 


... but be sure to tap the many sources of outside help 


attack by vapors or gases at elevated 
temperatures. 

Applied stresses don’t necessarily in- 
crease a metal’s tendency to corrode. 
But stress effects are important. We've 
seen that cyclic stresses, for example, 
can combine with corrosion, lead to 
corrosion fatigue, page 79. 

Heating-cooling cycles can change 
the corrosion-resisting qualities of 
some alloys. Thus if you plan to weld, 
forge or hot bend a metal that must 
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be corrosion resistant, it’s smart to 
consider the effects of such fabricating 
methods. 

Galvanic effects are important where 
different metals make electrical contact 
in a corrosive solution. Don’t forget to 
consider relative areas of the metals, 
making sure that relatively small area 
of the more anodic metal doesn’t lead 
to accelerated corrosion. 

Effects of corrosion product on the 
material being handled may be de- 


cisive. In steam and condensate sys- 
tems corrosion products can build up, 
foul steam traps, valves and other 
small flow areas. 

Complex as choosing the right cor- 
rosion-resistant metal is, remember that 
you can count on outside help too. 
Equipment manufacturers and metals 
producers have been in the thick of the 
battle against corrosion for many 
years. They stand ready to assist you 
in making the right choice. 
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Key to controlling corrosion of magnesium: Keeping 
harmful impurities out of it. For example, if iron con- 
tent goes from 0.005 to 0.05%, corrosion rate climbs 
from 30 to 100 times in salt water. Copper and nickel 
have similar effects. Here’s the reason: These im- 


Copper and its alloys 


Either in its pure form or alloyed with zinc, tin, lead, 
nickel, aluminum, silicon or manganese, copper has 
good all-around corrosion resistance. Add to this its 
excellent thermal and electrical conductivity and 
you've pinpointed the main reasons for its popularity. 

Arsenical admiralty (70% copper, 29% zinc, 1% 
tin, 0.03% arsenic) shows good corrosion resistance 
to most waters and does a top job in sea water at 
velocities less than 6 fps. 

Manufacturers add arsenic to the metal to inhibit 
plug and layer type dezincification. 

Muntz metal (60% copper, 40% zinc) is used 
where corrosion resistance must join forces with high 
strength, moderate ductility. Common applications in- 
clude condenser heads, tubes and tube sheets, baffle 
and support plates in heat exchangers. 

Red brass (85% copper, 15% zinc). Because of 
its natural resistance to dezincification red brass is 
often favored over other copper alloys for heat ex- 
changers and plumbing piping. 


Major uses for zinc in combatting corrosion are (1) 
Protective coatings for metals— applied by galvan- 
izing, metallizing, sherardizing. We'll have more to 
say about these later. (2) As galvanic anodes, see 
pp 80-81. (3) As pigments for corrosion-resistant 


Because tin is a low-melting-point metal we don’t 
use it where high-temperature corrosion is likely to 
be a problem. But it does a top job as a protective 
coating over steel and in such alloys as bronze. 


Corrosion resistance of lead depends on a thin pro- 
tective coating — either an insoluble lead salt or a 
soluble film. First type resists attack even where the 
film suffers mechanical injury, because the environ- 
ment promotes self-healing. By contrast, the soluble 
film can dissolve in the solution or atmosphere sur- 
rounding the lead, leave it open to corrosive attack. 


Tantalum 


Strongly resistant to most corrosives, tantalum is 
used mainly for heat-transfer equipment — heating 
coils, coolers, instrument-bulb protection. The metal 
performs well even under some corrosive conditions 


Titanium 


Relative newcomer to the metals field, titanium is 
one of the most corrosion-resistant metals known. It 
ranks among the best metals available in its ability 
to resist the action of sea water. And it can be heated 
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purities act as cathodes, cause magnesium, which is 
at the top of the galvanic series, to act as the anode. 

Most commercial forms of magnesium include small 
(up to 9%) quantities of aluminum, manganese and 
zinc to offset harmful impurities present. 


Cupronickel alloys that contain 10 to 30% nickel 
are often picked as heat-exchanger tubes because they 
resist corrosion by salt water used for cooling. More 
recently, engineers have been swinging over to these 
alloys for tubes in feedwater heaters, largely because 
they do a good job at high temperatures. 

Aluminum brass (78% copper, 2% aluminum, 
0.03% arsenic, balance zinc) naturally more resistant 
to corrosion than admiralty — both from fast-moving 
sea water as well as polluted waters found in har- 
bors and rivers contaminated by sewage and wastes 
—has been replacing admiralty in a substantial num- 
ber of installations. It’s well suited to condenser 
tubing where inlet-end corrosion or impingement cor- 
rosion is a serious problem. 

Bronzes generally contain significant amounts of tin 
in addition to copper and other alloying elements. 
Common types include silicon bronze, phosphor 
bronze and manganese bronze. Their corrosion re- 
sistance is on a par with the copper-zinc alloys, 


paints. These are zinc, zinc oxide, zinc chromate. 

Corrosion rate of zinc in water is much lower than 
iron, slightly higher than copper. But, as with other 
common metals, temperature, pH and oxygen-con- 
centration effects can alter the picture considerably. 


An invisible film of stannic oxide normally covers 
tin. But acids, alkalies can cause pitting. 

Distilled, soft tap water doesn’t corrode the metal. 
And adding 5% antimony avoids localized corrosion. 


Neutral solutions tend to build up the protective 
film (lead carbonate, oxide). Low pH solutions show 
varying rates of attack. 

Chemical lead, acid lead and copper lead are com- 
mon commercial grades. Common power-service jobs 
for it include: lead-sheathed cable, lead-covered pipe. 
gaskets and lead-clad copper heating coils. 


that bar the use of gold or platinum. Thus its rela- 

tively high cost is justified on a necessity basis. 
Tantalum is produced by powder-metallurgy meth- 

ods. Its chemical properties resemble those of glass. 


to 1100 F without high-temperature oxidation effects. 

Biggest drawback of this wonder metal: Its in- 
ability to compete with other metals on a cost basis. 
But its price has been dropping steadily. 
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INERT BARRIERS — organic, metallic and vitreous forms 


Generally speaking, inert barriers include all organic, me- 
tallic, vitreous and wood barriers applied between metals, 
alloys and their corrosive environment. 

Going a step further, we can subdivide organics into 
coatings, mastics and linings. Coatings are films 5 to 20 
mils thick. (Corrosion engineers find that when total coat- 


ORGANICS — should you use 


Most popular weapons in the corrosion engineer’s arsenal 
are protective organic barriers. Pictured above are the most 
common ways of applying them. 

To get maximum service life from most coating systems, 
films should be applied in a minimum of three coats and, 
as we've already seen, be at least 5 mils thick. 

Right surface preparation — sandblasting, etching, wire 
brushing — plays a key part in getting good results from 
organic barriers and is particularly important if you plan 
to use thin coatings. For most jobs best preparation is sand 
blasting. Resulting clean, rough surface provides excellent 
mechanical bonding qualities. 

Barriers made from synthetic as well as natural resins 
are available in a wide variety of types. But as we'll see 
in the following sections, it’s possible to classify them ac- 
cording to similar performance, characteristics, etc. 


Elastomers 


Most important application for this group: Linings for 
equipment designed for highly corrosive conditions. But 
they’re also widely used as coatings. 

Made from both natural and synthetic resins, elastomers 
include rubber barriers — natural rubber, neoprene, buta- 
diene-styrene rubber, butyl rubber, and nitrile rubber. Their 
resilience make them a good choice where abrasion and 
impact are likely to be doing their treacherous work hand- 
in-hand with corrosion. 

In selecting an elastomer barrier be sure to investigate 
its bonding properties. Most of the common elastomer bar- 
riers will not adhere directly to metal. They’re usually 
applied over a chlorinated-rubber primer. 

Neoprene-based coatings—resistant to non-oxidizing acids, 
salts and alkalies up to 150 F — are used for lining vessels 
and storage tanks, especially where intricate shapes make 
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coatings, mastics or linings? 


ing thickness is less than 5 mils it doesn’t give reliable 
protection). Linings are films 60 mils thick and greater. 
Mastics fall in a range between these two. 

You can use barriers by themselves or combine them 
with other methods of corrosion control. Often, combina- 
tion control is most effective, economical. Underground 


it difficult to get full protection with a lining material. Na- 
tural rubber also fits for such applications. 


Thermoplastic 


Applied thermoplastic films — vinyls, polyethylene, vi- 
nylidene chloride, saturated oils, waxes, bitumens — require 
no further curing after they’re applied, but elevated tem- 
perature softens them. 

Vinyl material compositions vary substantially, depend- 
ing on where, how they’re to be used. Manufacturers add 
plasticizers (to keep vinyls from becoming hard, brittle) 
and heat stabilizers in varying amounts to suit customer 
needs. Vinyls, when you apply them according to manu- 
facturers’ specs, yield a general-purpose coating that has 
excellent resistance to oxidizing materials. 

Polyvinyl chloride (PVC), popular member of the vinyl 
group, is a tough, resilient barrier that you can use either 
as a liquid to form thin films or as sheets that can be 
cemented to metal’s surface. PVC protective tapes can be 
your answer to underground pipeline protection problems. 

Relatively new vinyl is a high-solids aluminum coating. 
Aluminum is present in finely divided particles — virtually 
liquid aluminum. In coating form it protects tanks, coils 
against the action of oils, mild corrosives. 

Polyethylene has excellent resistance to oxidizing agents. 
Its versatility, low cost make it highly popular. 

Polyfluoroethylene, one of the newer materials in this 
group, features outstanding chemical resistance to most cor- 
rosives up to about 500 F. But it’s relatively tough to apply. 

Vinylidene chloride, derived from ethylene and chlorine, 
is a highly corrosion-resistant barrier. Important applica- 
tion: Lining piping, tanks where corrosives are present. 

Bitumens — either coal-tar or asphalt base — soften at 
high temperatures. Thus we consider them thermoplastic. 
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stand between your plant equipment and corrosive attack 


pipelines, for example, are coated to reduce current flow 
needed for cathodic protection. 

Choosing the form. From a practical viewpoint, giving 
the nod to either a coating, mastic or lining boils down to 
pinpointing the required thickness for adequate protection. 
Thus, service conditions must be weighed carefully. Is the 


equipment subject to rough handling, abrasion? How fast 
will corrosion take place? (Corrosion speed is commonly 
measured in inches per year, ipy. Engineers consider that 
rates greater than 0.05 ipy indicate highly corrosive condi- 
tions). These are just a few of the important questions 
corrosion men must find answers to. 


Size up corrosion conditions, cost before making your choice 


Both the coal tar and asphalt base types give good pro- 
tection — especially for coating underground pipelines in 
the field. To reinforce these organic barriers against soil 
stresses, cloth, jute, burlap, glass-fiber tapes and other ma- 
terials are wrapped between coating layers. 

Another recent anti-corrosion application of coal-tar 
paints: Coating submersible-type transformers and net- 
work protectors where salt that’s used for snow ‘and ice 
removal contaminate ordinary paints. 


Thermosetting 


Like the elastomers, thermosetting barriers often need 
further processing — baking for example — after they’re ap- 
plied, to develop their best properties. Thermosetting films 
are tough, rigid and resist high temperatures. They’re highly 
versatile engineering materials. 

Alkyds. These can be either thermoplastic or thermoset- 
ting. But the latter is their most important commercial 
form. Excellent durability under a wide range of exposure 
conditions makes them most popular of the resins used 
in protective coatings. 

Alkyds are often blended with other resins to get special 
protective properties. So-called oil-modified alkyds (with 
drying oils) are quick-drying coatings that produce a good 
general-purpose industrial finish. 

Phenolics have been a mainstay of industry for many 
years. Major types are: (1) baked (2) air-dried. 

Baked types are heated to about 350F after applying 
them. Because specialized equipment, experience is a must 
in turning out good baked phenolic coatings they’re nor- 
mally applied by specialists in well-equipped shops. 

You can consider using phenolics up to 350F, except 
where oxidizing agents are present. Tanks, vessels protected 
by such baked coatings can be steam cleaned. 
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Brittleness — until recently a major defect of baked phe- 
nolic coatings — can now be overcome by epoxy-phenolics. 

Epoxy resins —comparative newcomers to the field — 
are much like the phenolics. And engineers are using them 
in substantially the same way. They have good corrosion 
resistance in both baked and air-dried forms. 

Major advantage is their greater range of corrosion re- 
sistance than the phenolics. Also important: They have 
excellent flexibility and bonding properties. 

Oleo-resinous materials are really a special class of 
thermosetting barrier that’s formulated from natural rather 
than synthetic materials. A drying oil is the ingredient 
common to all types in this group. 

Most important oleo-resinous materials from the plant 
engineers’ viewpoint: oil-base paints. They’re relatively low 
cost, easy to apply, can build up to the minimum 5 mil 
thickness in fewer coats than the average synthetic. And 
they possess excellent resistance to weathering. Thus, they’re 
favored for general outdoor anti-corrosion maintenance. 

Corrosion-inhibitor pigments such as red lead, white 
lead, zinc chromate, iron oxides, zinc oxides and aluminum 
powder fortify many of the oleo-resinous paints for corro- 
sion combatting applications in the plant. 

Silicones and their various modifications have moved 
into the corrosion picture in a big way only within the 
past few years. And they’re fast winning favor among cor- 
rosion engineers — especially for high temperatures. 

Silicone varnishes have been pigmented with aluminum 
powder to protect steel surfaces at temperatures to 1000 F. 
They've successfully protected steel stacks for many months 
at 400 to 800 F. where other organic finishes failed. 

Combining silicones with alkyd, phenolic, amine resins 
yields a finish that’s less brittle, more adhesive to steel. 
But these combinations generally have somewhat lower heat | 
resistance than the straight silicone barriers. 
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CONTINUED 


METALLIC COATINGS — how you can get lower-cost 


protection by using higher-cost metals 


When you need the protection afforded by expensive, often 
hard-to-come-by metals but can’t justify them costwise, 
metallic coatings are a likely answer to your problem. 

A wide variety of metallic coatings are available commer- 
cially. But not all of them are applied primarily to resist 
corrosion. In the paragraphs that follow we limit ourselves 
to the common types that are used mainly because of their 
anti-corrosion properties. 


ZINC 


Zinc coats on steel take on a dual function: First, they 
keep steel from rusting by preventing contact with corrosive 
atmospheres—outdoors as well as indoors. Second, zinc pro- 
tects the base metal by cathodic protection. 

Metal’s low melting point allows it to be conveniently 
applied to steel in controllable thin coats at low cost. Thus, 
it’s applied in several different ways: hot-dip galvanizing, 
electroplating, spraying (metallizing), cementation (Sher- 
ardizing) and vapor condensation. 

While zinc does a first-rate job resisting atmospheric cor- 
rosion (an average 2-oz-per-sq-ft surface coating lasts 
about 15 years in a highly industrial atmosphere) it’s not 
frequently used at 450 F or above. And strongly acid or 
alkali conditions cut its life expectancy substantially. 


NICKEL, CHROME 


Nickel and chromium coatings find widest use where they 
must not only resist corrosion, but maintain lustre. 

Protection you'll get from these coatings varies with their 
thickness, nature of the base metal, type of corrosive atmos- 
phere, thickness being the chief factor. 0.5-mil thickness in 
mild atmospheres is roughly equivalent to 2.0-mils in in- 
dustrial areas. A 1.2-mil coating on steel does about the 
same job as 1.0 mil on zinc or 0.4 mil on brass. 

Coatings tend to be porous if they’re less than 1.0 mil, 
exposing the base metal intermittently. When atmosphere 
attacks the metal, porosity increases, making the base metal 
an easier target for corrosion. 

Copper undercoats reduce plating costs. But they don’t 
offer as much protection as the same thickness of nickel. 
Their value varies with different atmospheres, thicknesses. 

Electrolytic nickel-clad steel plate, with coating thick- 
ness anywhere from 0.006 to 0.020 inches, is moving into 
the fabricated industrial parts picture in a big way. Cor- 
rosion-wise, clad steel shows many of the same properties 
as solid nickel — and at substantially lower cost. 

Chrome coatings usually have a nickel undercoat to im- 
prove corrosion resistance, reduce costs. 


TIN 


Hot-dipped tin coatings on steel sheets account for the 
bulk of tin used in the U.S. Resulting tin plate goes almost 
entirely into cans. But tin coatings on iron and steel also 
hold down important anti-corrosion jobs in industry. 

The usual hot-dip process yields coats that are 0.5 to 
1.0 mil thick. Electrolytic techniques, because they do a 
better job controlling thickness, produce coatings as thin 
as 0.015 mil. In either case rusting can start at tiny breaks 
(pinholes) and spread. Thus, if you’re considering tin coat- 


ANODIC COATINGS .. . getting ‘ 
protection with oxide films 


Neither metallic nor paint, these coatings have 
made their mark within the past few years. Most 
important and widely used of this type is the oxide 
film that forms on aluminum when it’s treated 
electrochemi:ally. Although the oxide film that re- 
sults is muc’i like the natural oxide film normally 
found on aluminum, the anodic coating is thicker, 
provides more corrosion protection. 

One of the chief uses for these coatings: Pro- 
viding a base for paints, lacquers. 

Anodic coatings on magnesium and zinc offer 
less protection than those on aluminum, 


ings that must stand up for long periods, even in mildly 
corrosive atmospheres, be sure coating thickness is enough 
to keep pinholes to a minimum. Good practice on many 
industrial jobs calls for 2 to 5 mils. 


CADMIUM 


In much the same way as zinc, cadmium performs a 
dual-protection role: It acts as a barrier and, to some ex- 
tent, it supplies cathodic protection. 

SO, and SO, in the atmosphere severely corrode cadmium 
plating. Ammonia fumes and hydrogen sulfide can also 
break down cadmium — especially where humidity is high. 


LEAD 


Compared to other inexpensive coating metals, lead’s 
big advantage for above-ground corrosion problems is its 
resistance to a variety of acids and brines. Engineers use 
it to line process tanks, piping, pumps and other equipment. 

Lead’s ability to resist soil corrosion depends largely 
on minimizing porosity. Thus, thick lead sheaths — com- 
monly used on underground cable — show good resistance 
in a variety of soils that attack thin coatings. To get good 
results with lead coatings underground, soils need to be 
well drained, have relatively high resistivity. 


ALUMINUM 


Aluminum coatings provide a barrier against corrosion 
by forming highly resistant oxide films on their surfaces. 
Once the film establishes itself oxidation tapers off rapidly. 
And breaks in the film are self-healing. 

Important job for these coatings: Protecting ferrous 
metals at relatively high temperatures. 

Aluminum cladding — forming a layer of protective 
aluminum over the base metal by hot rolling a bi-metal 
ingot — produces a corrosion-resistant barrier that’s always 
anodic. So even exposed points get cathodic protection. 
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VITREOUS BARRIERS—porcelain enamels resist 


corrosion to 1000 F, ceramic coatings to 2000 F 


as today’s temperature frontiers move up 


Porcelain enamel and its high-temper- 
ature twin, ceramic coatings, form a 
group of inert barriers that may fit 
into your corrosion-control program in 
several important ways: The porce- 
lain enamels (also called glass linings) 
do a top job protecting equipment from 
attack at temperatures to 1000 F. Cer- 
amic coatings work well to 2000 F. 
They can be instrumental in giving 
added life to expensive metals. Or, by 
using these coatings, you may be able 
to substitute a lower-cost metal for 
one you're now using. 

The acid resistance of porcelain 
enamel is a pretty good indication of 
its resistance to corrosion in general. 
With the right type, you can ward off 
the corrosive effects of practically all 
acids except those that dissolve sili- 
cates, the basic material from which 
porcelain enamel is made. That’s why 
these barriers are widely used to line 
heat exchangers, storage tanks, pumps 
and a host of other industrial service 
equipment. 

Vitreous barriers go back many 
years, even to ancient times. But they 
first moved into the industrial picture 
about 100 years ago. Cast iron pro- 
vided the base metal in those days and 
it still looms large today as a porce- 
lain-coated material. But new metals 
— mainly steels — and applications 
have since added to the versatility of 
glass linings. 

The wet process applies the barrier 
to the metal as a slurry by dip or 
spray. Dry process, used only on cast- 
ings, applies the coating as a powder. 
Crucial factor in both of these 


processes: Making sure metal to be 
covered has few, if any, surface defects 
that can cause headaches during firing. 

After barrier is applied, its fired 
at temperatures as high as 1650 F for 
several minutes or more. Exact tem- 
perature, time depends on barrier used, 
metal thickness, where it will be used. 
Barriers go on in one or more layers 
and each one is fired separately. 

Life you can expect depends, largely, 
on choosing the right coating to suit 
your needs and avoiding mechanical 
injury, chipping for instance, to it. 
With reasonable care, vitreous mate- 
rials can last many years. 

Bonding. While there’s less than 
full agreement among the experts on 
the mechanism of coating bonding to 
the metal we can, for all practical 
purposes, say that it’s a combination 
mechanical-chemical action. The en- 
larged (200 diameters) view of glass 
lining bonded to steel, top right, shows 
that the two are inseparably fused. 

Refractory ceramic coatings’ job is 
to protect the high-temperature alloys 
from high-temperature oxidation, a 
form of corrosion we talked about on 
page 78. Upper limits for such coatings 
are pushing beyond 2000 F in the gas- 
turbine field. 

In addition to their corrosion re- 
sistance, the ceramic coatings can take 
thermal shock, resist chipping, crack- 
ing, blistering and erosion by high- 
velocity hot gases. But to develop best 
properties many of these coatings must 
be extremely thin—a few thousandths 
of an inch or less. So controlling their 
thickness is critical. 


Glass as a piping material 


While glass has some obvious natural limitations as a piping material 
it also has some big advantages. Its corrosion resistance, under a variety 


of conditions, is excellent. 


Although glass is attacked by water at temperatures greater than 
300 F, temperature isn’t a bar to satisfactory service. But high-tempera- 
ture combined with high-alkalinity can be a headache. 

Today’s glass piping is making sizable gains in the food, pharma- 
ceutical and chemical process industries — largely because of its cor- 
rosion resistance. It’s available in standard sizes from one to six inches. 
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THE INSEPARABLE BOND that forms be- 
tween glass lining and steel depends 
largely on combined hanical 
action. But experts differ on the mech- 
anism that causes the coating to adhere 


ie 2 


Glass linings are 
proving. themselves 
on steel stacks 


The glass-lined — inside and out — 
steel stack being installed above has 
been in service more than two years. 
And results thus far point up its ex- 
cellent possibilities. 

The glass coating eliminates accel- 
erated corrosion engineers often run 
into at low flue-gas temperatures. And, 
compared to brick-lined stacks, they’re 
considerably lighter. Thus, foundation 
and support requirements are less. 

Present cost of the glass-coated 
stack is about 50% more than for an 
unlined steel stack. But expected life. 
jumps approximately 100%. 
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TOOLS FOR THE JOB 


CONTINUED 


TAMING THE CORRODENT— part of a two-pronged 


So far we’ve talked about ways of warding off corrosion by improving 
the metal’s ability to resist corrosive attack — either by cathodic protec- 
tion, alloying elements, organic, metallic and vitreous barriers. Now we 
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MOST WATER TREATING methods reduce 


alkalinity content, 


thus reducing CO, 


go at the problem from another angle: Taming the attacking medium. 
This approach applies mainly when we deal with liquid-media corrosion 
problems. And, often, we team it up with techniques already discussed. 


Eliminate dissolved oxygen 


Corrosion fundamentals, pages 74- 
77, showed us how oxygen attacks 
metals, reacting with hydrogen at 
the cathodic surface, forming water 
and depolarizing the surface, per- 
mitting additional metal to dis- 
solve. Graph, top left, shows the 
effect of oxygen concentration on 
low carbon steel at different tem- 
peratures. Notice that while the ef- 
fects of oxygen are relatively mild 
at lower temperatures, corrosion 
rate more than doubles when tem- 
perature goes from 90 to 120 F. 

Chief source of dissolved oxygen 
in water is the atmosphere. Deep 
well waters are usually devoid of 
oxygen, while most surface supplies 
are saturated with it. 

Solubility of oxygen in water 
depends on temperature and pres- 
sure. Graph, second from top, left, 
points up their combined effects: 
(1) Increased pressure increases ox- 
ygen solubility. (2) Increased tem- 
perature lowers oxygen solubility. 
We use these facts in reducing wa- 
ter’s oxidizing capacity. Here’s how: 

Deaeration, the removal of dis- 


solved gases such as oxygen and 
carbon dioxide, raises water to its 
saturation temperature correspond- 
ing to deaerating pressure. Deaerat- 
ing heaters are designed to mix 
water with scrubbing steam. They 
also vent released gases. 

Principle deaerating heaters are 
the tray, spray-reboiler and jet-at- 
omizing types. But sometimes, in 
central-station operation, we de- 
aerate in surface condensers that 
have deaerating hot wells. Con- 
denser spills condensate into hot 
well through a steam atmosphere. 

Sodium sulfite, a chemical de- 
aerant, combines with oxygen, to 
form sodium sulfate. Reaction is a 
fast one at 212 F and above. Thus 
we feed sulfite to boiler water. Best 
PH for this reaction is 9.0-10.0. 

Hydrazine, a reducing agent 
that’s been getting much attention 
recently, reacts with oxygen, form- 
ing water and nitrogen. Advantage 
of this material: no additional salts 
form in the reaction. (For more 
info on hydrazine see Power, Nov. 
1956, pages 80-82.) 


Reduce carbon-dioxide content 


Oxygen is roughly five to ten times 
more corrosive than carbon dioxide. 
But the two gases acting together 
are 10 to 40% more corrosive than 
the same quantity of the two gases 
acting separately. 

Carbon dioxide dissolved in 
water forms carbonic acid, a rela- 
tively unstable compound. Only in 
the form of carbonic acid can a 
gas solution pressure be exerted — 
a necessary condition for removal 
of free carbon dioxide by deaera- 
tion. Thus, most efficient carbon- 
dioxide removal requifes lower 
(more acidic) pH values. 

Chief source of carbon dioxide 
in condensate is the bicarbonate 
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and carbonate alkalinity of boiler 
makeup water. High temperatures 
cause them to decompose and lib- 
erate carbon dioxide that becomes 
entrained in steam. 

Curves, second from bottom, left, 
show that when other conditions 
are constant, corrosion is propor- 
tional to carbon dioxide concentra- 
tion of condensate. Even up to 5- 
ppm carbon dioxide, corrosion gen- 
erally isn’t serious. A close look at 
the bar graph, bottom, left, shows 
that several water-treating meth- 
ods can meet these requirements 
by reducing alkalinity. 

Alkalies and phosphates have 
limited application for neutralizing 
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attack on your corrosion problems 


Is changing the environment a better way to handle corrosion problems 
than protecting metal likely to be attacked? There’s no pat answer. It’s 
largely a question of economics and technical requirements of the power 
service or process. But the methods we highlight below represent generally 
accepted practice. For more detailed info, see Power Special Report, 
“Fundamentals of Feedwater Treatment,’ December 1947. 


carbon dioxide in steam. Difficulty 
in evenly dispersing the treatment 
throughout steam, and objection to 
adding inorganic solids are draw- 
backs. 

Ammonia neutralizes carbon di- 
oxide in central-station systems 
with low makeup. It’s fed as am- 
monium hydroxide or ammonium 
sulfate. Ammonia can do a good 
job in protecting ferrous metals. 
But copper and zinc bearing ma- 
terials are likely to corrode. 

Neutralizing amines (cyclohex- 
ylamine, morpholine) can safely 


neutralize carbonic acid. Unlike 
ammonia, the amines in low con- 
centrations aren’t corrosive to cop- 
per, zinc. Their main limitations: 
(1) They provide no protection 
against oxygen attack. (2) They’re 
relatively high cost. 

Filming amines (octadecylamine, 
dioctadecylamine) deposit a pro- 
tective non-wettable film on the 
metal’s surface. Thus, they protect 
against oxygen as well as carbon 
dioxide attack. And film doesn’t 
break up during short periods when 
you must interrupt treatment. 


Keep pH within right limits 


At pH values below approximately 
4.5, free mineral acidity exists and 
can cause serious corrosion. Waters 
saturated with acid drainage, for 
example, are highly corrosive. So 
neutralizing them before use is es- 
sential. But in the range of most 
natural waters, especially where ox- 
ygen is present, pH isn’t the con- 
trolling factor. Graph, top right, 
shows that when we eliminate car- 
bon dioxide and effects of other 


Control humidity 


While reducing humidity doesn’t 
fall under the heading of liquid- 
media corrosion problems we in- 
clude it here because it does change 
the metal’s environment. 

Except at elevated temperatures, 
clean dry air doesn’t corrode metal. 
Moisture ands or contaminants are 
essential ingredients in the corro- 


contaminants, corrosion rate of 
pure zinc is low when water is be- 
tween pH 6-12. 

Seda ash and caustic soda are 
alkalies that neutralize acidic char- 
acteristics of boiler feedwater. Ex- 
cept in special cases of high-pres- 
sure boiler operation, chemical 
consultants recommend pH of ap- 
proximately 10.5. But by treating 
for scale, sludge, you maintain cor- 
rect pH automatically. 


sion process. Graph, second from 
top, right, shows results of atmos- 
pheric corrosion tests on mild steel. 
Critical relative humidity is in the 
neighborhood of 65%. Above this 
figure corrosion rate climbs rapidly 
— especially where other impurities 
are present. Thus, air conditioning 
is the corrosion engineer’s ally. 


Cut back liquid’s speed, temperature 


Trimming liquid temperature and 
speed can go a long way toward 
minimizing corrosion. Two lower 
graphs, right, show trends. Velocity 
curve plots a test on water at 120 F. 
Higher liquid speeds boost depolar- 
izing effect by bringing larger quan- 


CORROSION * POWER * DECEMBER 1956 


tities of oxygen into contact with 
the cathodic surface. 

Notice, on bottom graph, that 
in systems where oxygen is free to 
escape, temperature effect is less 
severe. At saturation temperature, 
corrosion rate dips sharply. 
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INHIBITORS-— these chemical compounds control corrosion 
by polarizing anodes or cathodes—or both 


We talked about some inhibitors of 
importance to power men when we 
considered ways to protect against car- 
bon-dioxide attack. Here we'll consider 
inhibitor use—inorganic and organic— 
as a major technique of the corrosion 
engineer. Inhibitors are especially im- 
portant in water-supply systems, cir- 
culating-water systems for cooling and 
air conditioning, steam and condensate 
lines, brine systems. 

Inhibitors are classified in various 
ways, depending on which yardstick 
you want to use. On the basis of their 
chemistry they’re inorganic (sodium 
dichromate, sodium nitrite, etc.) and 
organic (glucosates, amines, phenyl- 
hydrazine, etc.). According to polariz- 
ing action they’re anodic (phosphates, 
chromates, etc.), cathodic (arsenic and 
nickel salts, etc.), or general (gelatin). 
By application they’re divided into 
brine inhibitors (sodium dichromate), 
water inhibitors (phosphates, silicates), 
antifreeze inhibitors (sodium tetra- 
borate), steam-condensate inhibitors 
(amines, hydrazine, sulfites, phos- 
phates, etc). 

Inhibitors generally retard corrosion 
by increasing polarization rate at either 
the anode or cathode metal—or both. 
Anodic types polarize the anode—they 
shift anode potential toward that of 
the cathode. Cathodic types take the 
reverse approach. Inhibitors can also 
do their job by building up an elec- 
trically resistant film in the conduction 
path between anode and cathode. 

A close look at the graphs above 
shows how anodic, cathodic inhibitors 
affect corrosion. We’ve already seen, 
page 77, that when current flows in a 
galvanic or electrolytic cell, anode and 
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cathode potentials tend to shift toward 
each other. Corrosion current density, 1, 
corresponds to maximum possible cor- 
rosion rate without inhibitors. A com- 
pound that can boost polarization at 
the anode moves limiting corrosion 
current density to 2, thus reducing cor- 
rosion rate. We can get the same effect 
by increasing polarization at the cath- 
ode, 3. Corrosion would be completely 
stifled if anode, cathode potentials con- 
verged at negligible current density, 4. 

Anodic inhibitors, if they’re not 
used right, can actually accelerate cor- 


rosion. Here’s how: In talking about 
fundamentals, page 77, we saw that 
corrosion rate is proportional to current 
flow per unit area. If it’s proportional 
to the anode area (anode control), drop 
in corrosion rate depends on how much 
of anode area is polarized. But if cur- 
rent flow is limited by cathode area 
(most common corrosion type) corro- 
sion isn’t affected by decreasing the 
anode areas. Thus, if you use an anodic 
inhibitor in low concentrations, it may 
not be sufficient to protect the entire 
surface. Result: Concentrated pitting. 


Inorganic inhibitors and corrosion systems 


in which they are effective " 
Approximate ¥ 
inhibitor 
concen- Corrosive Metallic a 
inhibitor tration, % environment system : 
Glassy phosphates Smal! amount Water systems Steel 4 
Potassium dichromote 0.05-0.2 Top water lron-brass 
Potassium dihydrogen phos- Small amount 
phote + sodium nitrite +5 Seo water Steel 
Potassium permanganate 0.10 0.30 N NaOH solution Aluminum 
Sodium benzoote 0.5 0.03% NaC! solution Mild steel 


Sodium carbonate Smal! amount 


Sodium chromate >0.5 
Sodium chromate 0.07 
Sodium dichromate 0.025 
Sodium dichromate 0.1 + 0.05 
+ sodium nitrate 
Sodium hexametaphosphote 0.002 
Sodium metaphosphate Small omount 
Sodium nitrite 0.005 
Sodium. nitrite 20% of sea 
woter 
Sodium orthophosphate 1 


Sodium silicate Small amount 


Gas-condensate wells tron 


Cooling water Electrical rectifier 
systems 

CaCl. brine Cu, brass 

Air-conditioning Air-conditioning 

water equipment 

Woier Heat-exchangers 

Water obout pH 6 lead 

Ammonia Mild-steel condensers 

Woter Mild steel 

Sea-water/distilled Mild steel 

water mixtures 

Water pH 7.25 Iron 

Sea water Zn, Zn-Al alloys 
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TEMPORARY PROTECTION — how to combat corrosion 


of metal parts during shipment and storage 


In a class by themselves because their 
chief job is to protect all kinds of fab- 
ricated metal parts while they stand 
idle during storage, shipment and be- 
tween manufacturing steps, temporary 
preventives are an indispensable tool 
of the corrosion engineer. Actually, 
tagging them “temporary” is mislead- 
ing because their protective qualities 
may be equal or superior to permanent 
coatings during their applied life. 

Essential features of any temporary 
preventive: It must be easy to apply, 
and even more important—easy to re- 
move. While it’s on the metal it must 
stand guard against the corrosive ef- 
fects of humidity, fumes, fingerprints, 
weathering and water. These coatings 
also prevent mechanical damage—nicks, 
burs—and preserve metal’s original ap- 
pearance. 

The major preventives include (1) 
grease types (2) oil types (3) solvent 
types (4) strippable plastic types. Each 
has special advantages, limitations. 

Grease preventives are thick-coat 
compounds that won’t melt or flow at 
ordinary room temperature. Materials 
range from suft petrolatums to hard 
wax-like compounds. Softer coatings 
are for moderate shipping and storage 
temperatures. Harder coatings stand 
up under higher temperatures. 

Dipping in heated tanks is the usual 
way of applying the greases. And, ex- 
cept for some hard solvent-drying 
types, they require the most time and 
effort to remove. 

Oil preventives include the non- 
drying, non-setting oils of various vis- 
cosities. But even with the heaviest of 
these oils, protective films won’t be 
thicker than .0002 in. And they attain 
final thickness by draining only—with- 
out setting or drying. 

Solvent cut-back preventives can 
be subdivided according to the solvent 
and material dissolved in it. 

(1) Dry-type films: asphaltic resin 
and waxy. These are thin, fairly hard 
films that look like varnish. They’re on 
a par with protection you'll get from 
heavy greases. And they withstand 
abrasion, handling. 

(2) Water-displacing: These usually 
contain substantial amounts of soap- 
like materials that actually remove 
droplets of water from metal surfaces 
by “preferential wetting.” Preserva- 
tives’ attraction toward the metal sur- 
face is greater than that of water, dis- 
placing the water. Big reason for their 
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use: They save time, labor by permit- 
ting the easy preservation of wet parts 
in one simple dip. 

(3) Fingerprint removers: These 
contain water, an organic solvent and 
preserving additives. After fingerprint 
residues—acidic organic materials, salt, 
etc.—are dissulved, the additives form 
a protecting film. For long-term stor- 
age remove this film and replace it 
with a more lasting preservative. 

(4) Combination solvent preserva- 
tives: Solvent is combined with either 
an oil, grease or wax-type preservative. 
If solvent content is low and you spray 
vor brush it on, final film is relatively 
thick — comparable to greases. But, 
more often, these films are thin. 

(5) Water soluble compound is a 
low-cost coating from which the water 
evaporates, leaving an oily film. 

Strippable plastics are a combina- 
tion of special oils, plasticizers, inhibi- 
tors, synthetic resins and plastics. 
Coatings are thick, from .050 to .100 
in. And they have several unique fea- 
tures: They'll give you top corrosion 
as well as mechanical protection. And 
you can easily remove them by slitting 
and peeling. These coatings are ap- 
plied from hot tanks. 

First essential step, before you can 
use any of these coatings is thorough 
cleaning of the metal. Here are com- 
mon ways: (i) Mechanical — sand 
blasting, tumbling, shot blasting, scratch 
brushing. (2) Chemical—solvents, alka- 
lies, emulsions, electrocleaning. 


BEFORE: Bearing sleeve about to be 
dipped in solvent preventive, will be 
stored for many months before use 


AFTER: Solvent preventive not only 
wards off rusting but won't scrape off 
when sleeve is assembled for shipment 


CONSIDER THESE POINTS... 


Before choosing a cleaner 

@ What kind of dirt do you want to remove? 
@ How clean must metal be? 

@ Will cleaner chemically attack the metal? 


@ Are there any major safety hazards involved 
— fire, toxicity? 


Before choosing a preventive 


@ What are storage conditions like—tempera- 
ture, humidity? 


@ How long must corrosion protection last? 


@ What facilities do you have for applying, 
removing coatings? 


@ What about functions other than protection 
—lube qualities? 
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COMBATTING CORROSION 


Now let’s put 
anti-corrosion 
tools to work 


Having viewed most of the major weapons available to 
combat corrosion we’re in much the same position as the 
general who must decide where to use his heavy artillery 
and where to use his infantry—and how one can best back 
up the other. 

In getting the most from our corrosion arsenal we must 
decide whether corrosion-resistant metals alone can beat off 
the attack or whether they must be backed up with inert 
barriers. Is it smart tactics to go along with cathodic pro- 
tection? If so, to what extent? To come up with the right 
move we—like the general—~must know our enemy. What’s 
more, we must know how he’ll act under specific battlefield 
conditions. Gur battlefields are the steam and condensate 
systems, cooling-water systems, combustion systems and a 
host of other likely targets for corrosion. 

In the next ten pages we'll get to know how the enemy acts 
under a variety of field conditions. And we'll see which 
weapons give us an effective defense. In considering them 
we'll take into account economic as well as technical re- 


HEATER 


2 


OXYGEN PITTING is caused by liberated air bubbles 
that attach themselves to metal, start localized attack 


GROOVING, 


PITTINS in this condensate return line 


is due to action of carbon dioxide in dissolved form 


FAILURE due to 
High-speed steam prevented buiidup of protective rust 


quirements that need to be weighed carefully. q ae 


combined erosion-corrosion. 


Corrosion in steam and condensate systems... 


As operating temperatures and pres- 
sures for power-service equipment con- 
tinue to climb, corrosion problems in 
steam and condensate systerns become 
more complex. And — if you ignore 
them — they become more costly. 

Common chief offenders when it 
comes to steam and condensate return- 
line corrosion are oxygen, carbon diox- 
ide and ammonia. But they must be in 
solution before they become aggressive. 
Other influencing factors are condensa- 
tion rate, contact time, temperature, 
galvanic action, low pH. 

Oxygen in steam and boiler feed- 
water can stem directly from the water 
itself or it can enter at various points 
in the condensate system. Good prac- 
tice calls for heating makeup water to 
its saturation temperature in a deaerat- 
ing heater, lowering oxygen’s solubility 
(see curves, page 90). Separated oxy- 
gen is vented. Deaerating heaters can 
remove virtually all oxygen. 
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In vacuum return systems or in 
gravity systems, oxygen can infiltrate. 
Even where the system is under pres- 
sure, oxygen finds its way in during 
down time. 

Cooling water, often injected into 
vacuum pumps to lower condensate 
temperature, usually contains substan- 
tial amounts of dissolved oxygen. Con- 
trolling water temperature thermostat- 
ically keeps oxygen to a minimum. 
Also, catalyzed sodium sulfite can be 
injected. It reacts with oxygen, elim- 
inating it from cold water. 

You can spot carbon dioxide—the 
usual cause of steam and return line 
corrosion—by its general thinning of 
the pipe wall or grooving along the 
bottom. The chief source is the bi- 
carbonate and carbonate alkalinity of 
makeup water. 

Today's thinking on handling the 
CO, problem takes a variety of forms. 
Hot lime-soda or lime-gypsum soften- 


ing reduces alkalinity to the 40-50 ppm 
range—mainly in the carbonate form. 
Using hot lime-hot zeolite reduces CO, 
further by minimizing alkalinity of the 
softener effluent. Reducing alkalinity 
to the 20-30 ppm range is common 
practice. 

Systems that operate “cold” and 
that can reduce or virtually eliminate 
carbon dioxide are (1) sodium zeolite, 
followed by acidification, degasifica- 
tion and neutralization (2) acid zeolite 
followed by neutralization (3) split- 
stream combination of sodium and 
acid zeolites followed by degasification 
(4) sodium zeolite-chloride, commonly 
called dealkalization, and (5) demin- 
eralization, with degasifier between acid 
and basic-ion exchangers. 

You can, by choosing the right ex- 
ternal treatment process, bring CO, 
down to about 5 ppm or less. At this 
level corrosion generally won't be seri- 
ous. But before you get too wrapped 
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GENERAL THINNING of condensate line can eventually 
eat through pipe. Carbon dioxide was culprit here too 


STRESS CORROSION cracking caused feedwater reg- 
ulator failure. Changing heat treatment solved problem 


INSIDE BOILER DRUM view shows formation of oxygen 
pits. Corrosion is likely where circulation is sluggish is 


INTERCRYSTALLINE CRACKING 
dve to uncontrolled 


caustic 


ANOTHER WAY to spot carbon dioxide grooving attack: 
It's invariably on bottom of pipe where water digs in 


TOO MUCH MOISTURE at turbine’s low-pressure end 
caused combined erosion and corrosion of the blading 


what it looks like... what you can do about it 


up in removing the last traces of re- 
sidual CO, take a good look at the 
economics. Extreme refinements in ex- 
ternal treatment may not be justified, 
especially if you plan to team it up 
with internal treatments — injecting 
amines directly to the boiler for ex- 
ample. Many of the inhibitors we 
talked about on page 92 apply to CO, 
control. 

Another approach to licking the 
CO, problem and condensate-system 
corrosion in general: Backing up good 
chemical treatment with right choice 
of piping material. The Code for Pres- 
sure Piping, published by The Ameri- 
can Society of Mechanical Engineers 
is an excellent guide. 

Swinging over now to steam-generat- 
ing equipment, corrosion and pitting 
usually mean that low pH and dis- 
solved oxygen have been at work. 
Sodium sulfite is the reducing agent 
that’s generally favored to remove oxy- 
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gen in the boiler because it’s low cost, 
easy to handle, and doesn’t form scale. 
Other chemicals—organic colloids, hy- 
drazine—can also do a good job. (See 
page 90 for more info on pH, oxygen). 
Recirculating boiler water—about 
1 or 2%—and returning it to the boiler- 
feed line — either before or after the 
boiler-feed pump — boosts alkalinity, 
provides an added measure of protec- 
tion against corrosion. It’s often used 
on low-makeup systems. 
Intergranular corrosion, also called 
intercrystalline cracking or caustic 
embrittlement, attacks welded-drum 
boilers at rolled-in tube ends. On 
riveted construction, seams are a likely 
weak spot. Engineers tag this corrosion 
form caustic embrittlement because 
sodium hydroxide (caustic soda) in 
boiler water is its chief cause. Also, 
it appears as a brittle fracture. 
Conditions promoting embrittlement 
are (1) boiler-water leakage (2) high 


stresses due to cold working of the 
metal or expansion and contraction (3) 
water chemically attacking metal. En- 
gineers haven’t come up with a cure- 
all that will handle every embrittle- 
ment condition. So licking the problem 
depends on carefully matching condi- 
tions in your boiler to available con- 
trol methods: pH-phosphate control, 
sodium nitrate, tannin inhibitors. 
pH-phosphate treatment involves 
simultaneous control of both the pH 
and phosphate content of boiler water. 
Sodium nitrate can be fed continuously 
to boiler feedwater or directly to the 
boiler drum. Its job is to maintain a 
definite sodium nitrate, sodium hy- 
droxide ratio that inhibits embrittle- 
ment. Tannins also establish a definite 
tannin-sodium hydroxide ratio. 

You can often tell the cause of cor- 
rosion in steam and condensate sys- 
tems by corroded part’s appearance. 
Photos above show common types. 


soda in feedwater 
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DEZINCIFICATION of a_ condenser-tube 


sheet (90-10 copper-tin) on salt water 


PITTING CORROSION of cast-iron die- CAVITATION CORROSION of bronze 
sel cylinder liner after only six months impeller in this salt-water circulating 


side. Half of sheet thickness is lost service. Salt water was cooling medium pump virtually destroyed impeller blades 


Cooling system corrosion... backing up right metal 


Cooling-water corrosion might well be one of your major 
headaches, regardless of whether you’re responsible for air- 
conditioning, steam-power generation, compressed air, re- 
frigeration, diesels, gas engines or heat-exchange processes. 
A variety of factors influence cooling-water corrosion. 
We've listed the most common ones in the table below. 
Most important among these are water composition—dis- 
solved oxygen and carbon dioxide, pH and dissolved solids. 
Temperature, velocity, contact with dissimilar metals (gal- 
vanic action) also shape up as key factors in many systems. 
Right approach to the problem depends largely on which 
type of system you have. You can, for example, economically 
justify more extensive treatment in recirculating systems 
than in once-through types, largely because of relative water 
quantities involved. In open systems, effect of toxic inhibi- 
tors in windage and spray losses can be dangerous. 
Corrosion control in any of these systems starts in the 
design stage—good mechanical design and choosing the right 
metals. Many of today’s copper-base and aluminum-base 
alloys ward off corrosion in heat exchangers and condensers. 
From an cperations and maintenance viewpoint, corro- 
sion control boils down to chemical treatment, cathodic 
protection and protective coatings. 


Impingement corrosion 


Alloy composition 

Water composition 

Velocity of water 

Sand, morine organisms, gases 

Partial obstructions in tubes 

Galvanic 

Temperature 

Vibration 

Design, depth of water boxes, radius of bends, etc. 


Alloy composition 

Water composition 

Lack of cleaning (deposits) 

Temperature 

Sand, silt, muck, merine organisms (deposits) 
Surface films 

Galvanic 

Velocity of water 

Vibration 


In once-through systems you can get protection by 
building up a film of calcium-carbonate scale. Common 
chemicals for this purpose are soda ash, caustic soda and 
lime (calcium hydroxide). Lime is usually the lowest-cost 
method because it raises the calcium content as well as 
alkalinity and pH, thus creating right conditions for scale 
buildup. Major drawback to this technique where heat trans- 
fer is involved: Difficulty in controlling scale thickness so 
that you get overall protection without materially interfer- 
ing with heat transfer. 

Removing dissoived oxygen itself, attacks the problem 
more directly. Mechanical deaerating methods like vacuum 
deaeration do a good job. But relatively high investment 
and operating costs limit its use. 

Chemical deaeration with sodium sulfite works well at 
higher temperatures. But at common cooling-water tempera- 
tures the reaction between sulfite and oxygen is slow. Re- 
cent development of catalysts to speed the reaction now 
make chemical deaeration practical. 

Corrosion inhibitors most widely employed in industrial 
cooling-water systems are the chromates, polyphosphates, 
silicates, nitrites and dianodic combinations of phosphates 
and chromates (a combination of two anodic inhibitors that 


Factors controlling corrosion .. . 


Cracking 


Alloy composition 

Creep, temperature 

Corrosion fissuring 

Stress (residual, static, thermal) 
Vibration-fatigue 

Corrosion fatigue 

Shock 

Design 

internal flaws 

Stimes 


Thinning or general corrosion 


Alloy composition 
Water composition 


Velocity 
Sand, silt, muck, marine organisms 
Temperature 
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Pitting 


nate scale and corrosion products in 
this aftercooler waterbox to clog system 


SLIME TEAMED UP with calcium carbo- CORROSION FATIGUE crack in a vibra- 
ting aluminum-brass condenser tube. En- 


gine vibrations supplied fatigue effect 


IMPINGEMENT CORROSION of admi- 


ralty condenser tube is due to entrained 
air (oxygen) in water, destroying film 


produce better results than either used alone). Also showing 
strong promise are many of the organic inhibitors. 

As you might expect, biggest problem with the once- 
through systems is cost. For this reason, corrosion inhibitors 
are fed only in sufficient quantity to control severe corro- 
sion. It’s the rare once-through system that uses sufficient 
inhibitor to completely stifle corrosive attack. 

Open-recirculating-system corrosion can be even more 
difficult to cope with than corrosion headaches in once- 
through systems. Intimate contact of the cooling water with 
air as it passes over the cooling tower or through spray 
ponds, continuously saturates it with dissolved oxygen. 
Towers in industrial areas may also be contaminated with 
sulfur dioxide, ammonia, hydrogen sulfide. And the buildup 
of dissolved solids—chlorides, sulfates, etc.—as the system 
cycles, adds to corrosion. 

Closed systems. For ease of corrosion control, closed 
systems hold a big edge over other types. Cycling doesn’t 
tend to concentrate dissolved solids. Water doesn’t con- 
tinuously contact the oxygen-laden atmosphere. And system 
is generally free of “open-system” headaches. 

Closed systems make economical use of inhibitors 
because they lose relatively little water. Thus, chromates 


... in cooling-water systems 


with chemical treatment satisfies most needs 


are used extensively. But chromates aren’t compatible with 
ethylene glycol anti-freeze solutions. These solutions nor- 
mally incorporate organic inhibitors. 

Closed cooling-water systems almost always get the nod 
for diesel and natural-gas-engine cooling, and for chilled- 
water air-conditioning systems. 

Cathodic protection is a strong contender for guarding 
once-through systems that face highly concentrated corro- 
sion problems. Where sea water or brackish water passes 
through condenser circulating-water systems that include 
steel or cast-iron water boxes and copper alloy tubes and 
tube sheets, powerful galvanic corrosion cells are likely to 
exist. Result: Deep pitting of steel water boxes and graphitic 
corrosion of cast-iron water boxes. A well-designed cathodic 
protection system can choke off these effects. Protective 
anodes — often zinc, magnesium or aluminum — are mount- 
ed in the water box or on the water-box cover. 

Synthetic-resin-base coatings we talked about, pp 86- 
87, can stand up underwater for long periods of time. Thus, 
they’re used to back up cathodic protection by covering 
water-box sides and cover as well as tube sheets and tube 
ends. These protective barriers reduce the required num- 
ber of anodes as well as stretch anode life substantially. 


Corrosion in refrigeration systems 


Brines are generally conceded to be chief offenders 
when it comes to refrigerating-system corrosion. 
They’re strong solutions of calcium or sodium 
chloride. Because of its low freezing point, calcium 


Intergranular 


Alloy composition 
Water composition 


loci 

ead brine gets the nod most often. \ 
Stress Corrosion rate depends on type of brine, extent of 

Design magnesium-chloride contamination, pH, contacting 


metals and brine density. 


Corrosion committee of the American Society of 
Refrigeration Engineers makes these recommenda- 
tions: (1) For calcium brines — 100 pounds sodium 
dichromaie per 1000 cu ft of brine. Also, enough 


Dezincification 


Alloy composition 
Water composition 


Temperature sodium hydroxide (caustic soda) to convert dichro- 
paar ot mate to neutral chromate. (2) For sodium brines — 


a 200 pounds of sodium dichromate per 1000 cu ft. 
: Add caustic soda here too. And for best results renew 
dichromate semi-annually. 
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COMBATTING CORROSION 


CONTINUED 


METAL WASTAGE on this diesel-engine piston head re- 
impurities in residual fuel oil 


sited from harmful 


CREVICE CORROSION resulted from col- 
lection of flyash in annular space be- 
tween boiler tube and protective pad 


VANADIUM ATTACK, from vanadium in 
fuel oil, corroded this superheater 
hanger. Overheating also contributed 


STRESS CORROSION of finned econo- 
mizer tube due to local bending stress 


HIGH-TEMP OXIDATION resulted from 
overheating this superheater tube. Abrupt 
change in scale thickness is spalling 


Combustion...it presents low- as well as 


We've already seen how temperature 
affects corrosion, p 91. What happens 
if we allow temperatures to soar well 
over 1000 F and compound the prob- 
lem with the corrosive effects of com- 
bustion gases and their condensation 
products? What steps can we take to 
avert possible consequences? 

Best approach to controlling-com- 
bustion-products corrosion is the two- 
pronged attack stressed throughout 
this report: Improving metal’s resist- 
ance to corrosion and taming the cor- 
rodent. 

High-temperature oxidation cor- 
rosion generally makes its presence 
felt by alternate scaling, spalling of 
oxide layers; see sketches, facing page. 
But if conditions are right for scale 
buildup, corrosion drops off rapidly 
as scale thickness grows. Also, oxida- 
tion increases as temperature climbs. 
And rate of increase is greater at 
higher temperatures. 

High-temperature 


oxidation can 
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occur in pure air or oxygen. But from 
a practical viewpoint we need to look 
at it along with a variety of factors 
that tend to complicate the picture. 
The presence of moisture or carbon 
dioxide speeds oxidation. And the ef- 
fect is more pronounced at higher 
temperatures. Sulfur dioxide, common 
component of furnace gas, boosts scal- 
ing rate and can bring on deep inter- 
granular corrosion. But, surprisingly, 
excess free oxygen in the furnace at- 
mosphere tends to nullify the inter- 
granular effect on steels. 

Velocity too plays a key role in de- 
termining nature of the scale. Scaling, 
spalling become more intense at higher 
gas speeds. But rate of increase dips 
and eventually levels off as velocity 
climbs. 

We've already seen how changing 
the gas atmosphere (supplying excess 
oxygen) can reduce high-temperature 
corrosion. Another technique along 
similar lines: Increasing ratio of car- 


bon monoxide to carbon dioxide in 
combustion gas. Drawback of this 
method: It cuts into combustion effi- 
ciency. Better way is to boost metal’s 
corrosion resistance. 

Boiler, internal-combustion engine 
and gas-turbine manufacturers are 
well aware of problems associated 
with combustion-products corrosion. 
And part of their first line of defense 
are today’s corrosion-resistant metals. 
Adding alloying elements—chromium, 
nickel, silicon, aluminum —to steel, see 
pp 82-83, goes a long way toward 
heading off the corrosion problem be- 
fore it has a chance to start. Widely 
used ferrous alloys that resist high- 
temperature oxidation are the high- 
chromium irons, chrome-nickel irons 
and austenitic chrome-nickel steels. 
Superheater steels contain varying 
amounts of chromium, molybdenum. 

Sulfur, vanadium, alkali ash and 
sodium in fuels can be a major head- 
ache because they form a low-melting 
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How oxide scales 
break down 


BLISTERING 


SHEAR CRACKING 


FLAKING OR SPALLING 


Among factors influencing resist- 
ance to high-temperature oxida- 
tion, physical characteristics of 
scale share top importance. 

Blistering may occur in oxide 
layers having good elasticity but 
poor adherence to the metal sur- 
face. 

Shear cracking on the other 
hand will be found in oxides that 
are adherent but brittle. 

Flaking or spalling results 
when the oxide is both brittle 
and non-adherent. 

As the scale peels away it ex- 
poses a fresh area to further 
attack. And loss of the oxide 
s causes progressive thinning, ulti- 
mate failure of the metal. 


SIMPLIFIED FORM—high-temperature work sheet—is filled out and returned to cor- 
i i ft tals producer who supplies data, helps you choose right metal 


high-temperature corrosion problems 


point slag which is extremely corrosive 
to metals and alloys above 1200 F. 

Treating Bunker C oil, for instance, 
to remove one or more of these im- 
purities, or using additives to raise 
slag’s melting point are possibie cures. 

Diesels. If cylinder-wall tempera- 
tures are above the dew point, sul- 
furic acid doesn’t form (from combus- 
tion products of sulfur-bearing fuels). 
Thus there’s little likelihood of corro- 
sion. But light-load operation drops 
temperature, makes sulfuric acid for- 
mation easier. And ash content of the 
fuel as well as poor combustion condi- 
tions can, if you allow them to go un- 
checked, contribute heavily to corro- 
sion, wear. 

lf a boiler is afflicted with high- 
temperature oxidation it generally 
shows up on external surfaces of tubes 
exposed to radiant heat. Metal sur- 
face is rough and looks flat. 

In lower temperature sections—air 
heaters, economizers, stacks—of boiler 
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combustion-gas systems, requirement 
of low flue-gas temperature for high 
boiler efficiencies comes in conflict 
with the corrosion problem. When a 
high-vanadium fuel burns at tempera- 
ture that melts the ash combustion 
products, vanadium ash deposits as a 
corrosive dense-slag residue. Also, 
vanadium acting as a catalyst pro- 
motes formation of sulfur trioxide 
from sulfur dioxide. Result: Corrosive 
sulfuric acid when combustion gases 
dip below their dew-point temperature. 

Today’s boiler designers lick the 
problem via several routes. They de- 
termine and stay within minimum al- 
lowable tube-metal temperatures in 
designing air heaters, economizers. In 
pinning down these temperatures they 
take into account type of fuel burned, 
firing method. 

Corrosi resistant steels are often 
teamed up with flue, duct and stack 
linings made of corrosion-resistant 
concretes and refractories. Also, glass- 


lined stacks, p 89, are beginning to 
enter the picture. 

Advent of fuel additives in recent 
years to retard combustion corrosion 
has produced some good results. But 
you'll do well to exercise extreme care 
in their use. An additive that does a 
good job under one set of conditions 
may be completely ineffective under 
conditions that seem to vary only 
slightly. Where sulfur acids cause 
trouble, additives are generally alka- 
line compounds. Aluminum and sili- 
con compounds are often favored to 
cope with sodium, vanadium in fuel. 

When firing vanadium-bearing fuels 
it’s possible to get a soft ash that’s 
more readily removable and less cor- 
rosive than hard slag deposits that can 
form in superheater regions. Additives 
of aluminum, calcium and magnesium 
oxides yield these results. 

Some additives — kaolin, dolomite, 
magnesia — are injected directly into 
combustion chambers. 


CORROSION, FACTORs 
1. PROCESs Or OPERATION, le.g, heat treating Vitreous €nameling 
: hydrocarbo, etc.) 
2. HEATING PRACTICE. Analysis of 
Rate of heating 
an Frequency of heating and COolin 
Magnitude of erating Stress 
Type Of stress le.g, Static, fatigue impact, 
3. ENVIRONMENT. Chemica; “OMposition of MOsphere fuseg Salt, 
Molten Metal, etc in Contact With mete; 
In the Case of op, Give dew \e 
Concentration Of sulfy, if any, Preferably in Sraings Sulfur 
: Per 109 CU. ft. of ga 
EQUIPMENT 
4. EQUIPMENT OR PART. le.g., radiant tube, leag Pot, 995-Cracking 
tube, etc.) — 
5. META, Or ALLOy OR OTHER MATERIA, USED. le.g. “OMPOsition, 
6. DIMENSION. Size and thicknes. of rod Sheet, Plate o, tubing Used, 
Or dimension, of 
EXPERIENCE 
7. SERVICE LIFE OF MATERIA, USED. ‘ 
8. TYPE Of FAILURE. (e.g, Cracking, Sagging 9€nerg| SCaling, local 
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COMBATING CORROSION 


CONTINUED 


STUD BOLT from turbine casing failed due to stress- 
corrosion cracking. Cracks recuced effective bolt area 


PUMP SHAFT lost about %-in. diameter due to uni- 
form corrosion. Then fatigue cracks promoted fracture 


ce PLUG from 1-in. plug valve shows affects of impinge- 
a ment corrosion attack along ecige of the plug’s opening 


BOLT from turbine’s dummy cylinder was tightened too 
much, causing high stress thet teamed with corrosion 
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Machinery, structures... 


Not too many years have passed since accepted practice was 
simply to beef up machine and structural parts enough so 
that even with severe corrosion there was little possibility 
of failure. We recognize such practice today as an approach 
that sidesteps the real problem. Present thinking is to cor- 
rosion-engineer machinery and structures as an integral part 
of good mechanical design. 

Most common corrodent of above-ground structures is 
the atmosphere. Its effects vary with the seasons, geograph- 
ical areas, extent of air pollution. But entrained moisture in 
the atmosphere overrides all other factors. Sulfur dioxide, 
hydrogen sulfide and other contaminants corrode metal 
much faster in moist air than in dry. 

Chemicals used in industrial processes attack machine 
and structural members. But metallurgists have come up 
with metals that are formulated to handle even highly cor- 
rosive chemicals, pp 82-83. And many effective barriers are 
tailored to withstand chemical attack, pp 86-89. 

Stress. Experts differ on whether static and dynamic 
stresses cause corrosion. Some findings show no cause-effect 
relation. Others show that stress accelerates corrosion. Some 
even report an inhibiting effect. But, clearly, where both 
stress and corrosion are present, action is a snowballing one 
that can lead to cracking, ultimate failure of vital ma- 
chinery and equipment. 

Operating temperatures have special importance where 
you're dealing with corrosion of moving parts. Even small 
jump in temperature can initiate corrosicn in an otherwise 
smooth-running bearing. 

Having pinpointed the possible bad actors we turn our 
attention to ways of thwarting them. The familiar standbys 
—metals, inert barriers—are once again our first line of de- 
fense. On a tonnage basis, the low-carbon structural steels— 
not especially conspicuous for their corrosion resistance— 
are most important. Thus they’re almost always teamed 
with protective coatings, mastics or linings. 

In protecting outdoor steel structures with paints, periodic 
maintenance, inspection and renewal of coatings can stretch 


water line anode suspension 


units 


anodes 


anodes 


riser anode 


rigid conduit 


rectifier unit 


CATHODIC PROTECTION of elevated water storage tank guards 
tank's inside walls. System anodes are shown oversize 
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...corrosion-engineer them in the blueprint stage 


their life span many years. How frequently you renew coat- 
ings depends on severity of the atmosphere. 

Cathodic protection for the insides of such structures as 
elevated water-storage tanks, water-treatment tanks, chemi- 
cal-process vessels, can be economically attractive. But 
you'll need to check required current density, probable 
anode life, number of anodes. Size of the installation and 
solution’s tendency to corrode the tank are controlling fac- 
tors. Unless you're thoroughly familiar with cathodic-pro- 
tection system design, it'll pay to call in a company special- 
izing in such installations. Sketch, bottom of facing page, 
shows how an electrolytic cathodic protection system is 
hooked up to protect the inside of a large elevated water- 
storage tank. Rectifier supplies dc power. 

Bearings—because they’re load carrying elements and 
contacting surfaces—are potential weak spots in the anti- 
corrosion armor of any machine. Bearing metals, operating 
conditions and lubricants rate a long, hard look before you 
specify them for your service systems. 

Stability of lube oil plays a key role in bearing corro- 
sion. Here’s why: If oil doesn’t break down, its film-forming 
ability makes it an excellent corrosion preventive. But if it 
readily oxidizes (becomes unstable), oxidation products 
may attack bearing metal. Solvent-extracted paraffinic oils 
have much stronger corrosion tendencies than the napthenic 
types. But virtually all of today’s lubes give good anii-cor- 
rosion performance by blending them with additives. 

Stabilizing additives—phosphorous, sulfur, phenolic and 
aromatic-amine base types—in small concentrations keep oil 
from breaking down under most bearing service conditions 
you're likely to encounter. 

Bearing metals vary considerably in their corrosion re- 
sistance. Older tin-base babbitt bearings are less affected by 
lube-oil oxidation products than cadmium-base and copper- 
lead bearings. But copper, cadmium types have greater 
high-temperature strength. Also, economics often favor the 
copper base. Lead-indium and lead-tin coatings applied to 
copper-lead bearings boost their corrosion resistance. 


For coal-handling structures: 


Coal has three characteristics that make it uncommonly 
gifted in corroding and eroding its handling equipment: 
First, sulfur reacting with ever-present moisture forms 
a weak solution of sulfuric acid. Second, coal is abrasive. 
As it flows over a rough, corroded surface, wear is inten- 
sified. Third, moisture-laden coal fines have a tendency 
to pack, especially under lot-storage conditions. 

One relatively low-cost answer to the problem—stain- 
less-clad steel—has come in for a good bit of attention re- 
cently. Here’s one case history: At a large eastern utility, 
carbon-steel chutes had a life expectancy of roughly four 
years. Corrosion on inside surfaces was responsible for 
many coal-flow stoppages. The company investigated 
and installed a stainless-clad hopper and chute. After 9% 
years there was no loss of cladding. Only effect of the 
coal was to polish the clad surface to a shiny finish. 
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Equipment design. Earlier we said that corrosion-en- 
gineering is a part of good mechanical design. Here, in 
brief, are some of the more common ways to lick machinery 
and structure corrosion in the blueprint stage: 

(1) Avoid sharp corners where possible. They act as 
stress raisers and are likely spots for stress-corrosion crack- 
ing. Sharp corners also cause thin spots in protective coat- 
ings and linings. 

(2) Joining hardware — rivets, bolts, screws — are vulner- 
able to crevice corrosion. They tend to form concentration 
cells by starving metal areas of oxygen, page 78. Where you 
must use them, consider advantages of hardware made from 
the same metal as parts being joined. You’ll steer clear of 
possible galvanic couples. 

(3) Where statically stressed members operate in cor- 
rosive atmospheres be sure corrosion can’t reduce load- 
carrying areas to unsafe levels. 

(4) Give special attention to vibration conditions where 
heavily loaded parts such as bearings are press-fit. If such 
parts slip (due to vibration), fatigue cracks may start. Re- 
sult: Fretting corrosion, see page 79. 

(5) If you can’t avoid teaming two metals that may 
form a galvanic couple, design the anode so that it’s large 
compared to the cathode. 

(6) Study the effects of cyclic stresses. Part may be within 
safe stress limits at first. But corrosion may team up with 
fatigue effect of stress reversals, bring on eventual failure. 

Maintenance cleaning of parts can thwart pitting attack. 
When corrosion products form over new pits they speed 
the attack. But if you remove corroded material before pit 
gets too deep, corrosion is likely to shift to another area. By 
keeping corrosion uniform over an entire metal area its 
pitting effect can be materially reduced. 


This is corrosion fatigue! 


Pinion gear, subject to cyclic loading, initially operated 


at safe stress levels. But small corrosion pits soon de- 


veloped as a result of moisture entrained in the lubricant. 
Pits acted as stress raisers. When local stresses exceeded 
failure stress of the metal (a chrome-nickel-moly steel), 
cracking started. At first, crack grew under the impetus of 


moisture in the lube oil. Later, fatigue took over. 
Possible cures: Check lube for moisture, other con- 
taminants. Consider altering metal composition. 
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COMBATTING CORROSION 


CONTINUED 


Underground corrosion... soils and stray currents 


You’d be hard pressed to find any of today's industrial 
plants without one or more of their key services—electric 
power, fuel oil, steam, condensate returns, water supply, air, 
water piping—flowing underground. The cable, piping, tanks 
and other structures that make up these services can be at- 
tacked by many of the familiar corrosion culprits we've 
talked about thus far. And--making underground corrosion 
even more complex than corrosion above ground—several 
new ones enter the picture. Here, in brief, are key items: 


Where your underground systems are vulnerable 


1: LEAD CABLE SLEEVE corroded due to free lime in under- 
ground concrete. The corrosion product is a lead oxide 
2: GALVANIC ACTION at the brass phase tag of this lead-sheathed 
cable d corr tape solved the problem 


By far the most important—from the plant and corrosion 
engineer’s viewpoint—is condition of the soil. It can be 
corrosive or it can be relatively noncorrosive, depending on 
a variety of chemical and physical characteristics. 

Symptoms of noncorrosive soil are: high pH, low mois- 
ture content, sandy structure, little organic matter, light 
color, high oxygen content, low temperature. In contrast, 
corrosive soils are generally acid, contain substantial 
amounts of moisture, clay and organic material, appear 


3: BURIED CAST-IRON water main corroded due to action 
between cast iron, cinder fill. PD can go has high as 1 volt 
4: BURIED LEAD water pipe suffered stray-current corro- 
sion from stray railway currents. Drainage solves problem 


What you can do about it 


In talking about soils, top of page, we 
said that high resistivity is one mark 
of a noncorrosive soil. Yet, when it 
comes to cathodic protection of under- 
ground power services we generally try 
to look for a low-resistivity (1000 
ohms per cc or less) soil in which to 
bury our anode systems (ground beds). 
Here’s the reason: Successful cathodic 
protection depends on encouraging cur- 
rent flow from anode to cathode. And 
soil is the major factor in circuit re- 
sistance. In electrolytic cathodic pro- 
tection systems, low soil resistance 
means low power input. In galvanic 
systems, low soil resistance means 
more protective current from a given 
set of anodes. 

Choosing a site for ground beds 
often boils down to comparing differ- 
ences in power cost or quantity of pro- 
tective current with differences in in- 
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stallation cost. Thus, you may find a 
low-resistance soil. But its location 
(accessibility, distance from plant, 
etc.) could nullify potential-power and 
protective-current savings. 

A careful economic study will also 
help you decide between electrolytic 
(rectifier-type) and galvanic protec- 
tion. We've seen, page 81, that rectifier 
protection fits where you need large 
blocks of current at few locations. Also, 
ac power must be easy to get. Galvanic 
types do best where current require- 
ments are low, soil resistivity is low 
and ac power is hard to come by. But 
remember: These are only general rules 
of thumb. You'll have to weigh each 
situation on its own merits. 

The field survey is an important 
initial step, before committing yourself 
to a specific cathodic protection system. 
Most important: You’ll need data on 


soil conditions—moisture, pH, resis- 
tivity, density, etc. Buried structure- 
to-soil potentials are an excellent indi- 
cation of the protection you need and 
of the effectiveness of your protection 
system after it’s installed. Good anti- 
corrosion practice for buried coated 
pipe calls for keeping the pipe close to 
0.85 volts negative to the ground (when 
using a copper-copper sulfate ground- 
reference electrode). 

If you have abandoned structures 
close to equipment you want to protect, 
they can make an economical ground 


bed. Many power companies cut pro- 


tection costs for buried power cables by 
using scrap rail or pipe buried in the 
earth, next to the cable duct bank. They 
apply a positive potential (via a recti- 
fier hookup) to scrap-material anodes 
and impress a current flow through the 
earth to the power cables. 
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are added headaches 


dark, hold little oxygen and are relatively warm to the touch. 

No one of these earmarks, by itself, establishes the soil 
as corrosive or noncorrosive. It’s the combined effect that 
counts. And—as you might expect after looking over these 


symptoms—a soil can become more or less corrosive with 
seasonal weather changes. 


The soil survey is important—but 


In the present state of the corrosion-combatting art, re- 
searchers have yet to devise a single overall index of 
soil corrosivity. Often, the same soil will have traits 
that put it in both corrosive and noncorrosive classes. 

Tests run by the National Bureau of Standards, at- 
tempting to correlate soil corrosivity with other soil prop- 
erties, showed that noncorrosive soils have high re- 
sistivities (several thousand ohms per cc). But they also 
found that noncorrosive soils could have high or low 
aeration and high or low acidity. Thus, while soil studies 
are important, it’s even more important to weigh al/ data 
you get from them. And be sure to double check the 
validity of such studies by corrosion tests at regular in- 


You can get a good indication of what a soil will do to 
buried metal by measuring soil’s electrical resistivity. 
High-resistivity soils cut down corrosion currents. 


tervals after equipment is installed. 


What can corrosion do to your under- 
ground services? Where is your under- 
ground system most vulnerable? You 
get a not-very-pretty answer to the 
first question by a glance at the photos, 
left. Here are some likely answers to 
the second: 

Electric cable sheath. Poor soils 
aren’t the only reason why underground 
cable sheath corrodes. Nearby metal 
structures can be cathodic to lead cable 
sheaths, cause stray corrosion cur- 
tents to flow. Fortunately, lead sheath 
is close (in the galvanic series) to steel 
and iron pipes. But, if conditions are 
right, you can set up a strong galvanic 
couple. In the past, street railways were 
a principal source of stray current 


largely because of their relatively low 
rail-to-earth resistance. 

Copper-clad ground rods and cop- 
per grounding cables have been the 
cause of many a lead-covered-cable 
failure at generating and substations. 
With lead sheaths solidly intercon- 
nected to bare copper, lead will corrode, 
fail—especially if soil and cable duct 
resistance are low. One practical solu- 
tion: Jacketed cable. 

Your plant's grounding system it- 
self can be knocked out by corrosion if 
you don’t provide it with adequate pro- 
tection. Steel grounding rods and con- 
necting grounding buses may be anodic 
to nearby buried structures. Or, differ- 
ences in soi! pressure, stretches of wet 


soil followed by dry soil, scratches, 
breaks and abrasion of grounding com- 
ponents may combine to set up local 
corrosion cells between different areas 
within your grounding system. 2 
Buried piping is subject to much the ee 
same corrosion conditions as sheathed 
cable. When we bury pipe, we set up 
many local anode and cathode areas on 
it. Here’s why: (1) Different sections of 
the pipe may be contacting soils of dif- 
ferent chemical, physical traits. (2) 
Newly buried pipe is generally anodic 
to old pipe connected to it. (3) Soil 
aeration may be different at various 
points in contact with the pipe. 
Galvanic cells due to nearby struc- . 
tures also cause buried pipe to corrode. 


O 


Electrolysis drainage (electrolysis 
refers to action of current on the 
anode) is a practical, low-cost way to 
tame stray-current corrosion. These 
currents can come from electric railway 
systems having rails poorly insulated 
from the earth, electric welding units, 
cathodic protection systems, electro- 
plating plants, etc. The buried metallic 
structure that corrodes acts as a low- 
resistance path and tends to collect 
these stray currents. The drainage sys- 
tem simply makes an electrical connec- 
tion between the buried metal (cable 
sheath for instance) and the negative 
feeder of the source of stray current. 

Protective coating and jacketing, 
pp 86-87, are often the first line of de- 
fense for underground piping, cables. 
These inert barriers are lower cost and 
generally easier to justify economically 
on smaller buried structures. 
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RESIST CORROSIVE SOILS by coaiing and 
wrapping underground pipe-systems with 
hot-applied coatings and asbestos felt 


rectifier 


ground 


brazed or welded 
connection direct 
burial 

cable 
to pipe, 
anodes 


RECTIFIER-TYPE cathodic protection for 
underground pipes, cables, fits if you 
need large currents at a few points 
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CORROSION TESTING 


Behind every successful corrosion-control program you'll 
find a solid foundation of reliable information. The info- 
gathering operation begins in the early program planning 
stages and never actually ends. Even after corrosion-control 
efforts have become relatively routine, keeping close tabs on 
their effectiveness pays off. 

Broadly speaking, corrosion testing divides into (1) lab 
tests and (2) in-plant and field tests. Here we concern our- 
selves mainly with the latter because plant and power- 
service men find greater occasion for actually running such 
tests. But it’s important to recognize that lab testing facili- 
ties are available to even small companies. Corrosion-re- 
sistant materials producers and corrosion consultants, are 
staffed with specialists that run lab tests on corrosion 
samples which are sent in after being exposed to plant and 


CORROSION TESTS... they supply vital data for your 


important corrosion-control decisions 


field conditions. Also, the results of lab tests run by such 
organizations as The National Bureau of Standards and by 
members of The National Association of Corrosion Engi- 
neers are available in handbooks, engineering society tech- 
nical papers, etc. Such data are an important source of 
practical information for engineers concerned with corrosion 
control and related problems. 

Plant and field tests generally break down into direct 
observation, mechanical, chemical and electrochemical, and 
electrical. Chances are, you won’t be running all of them in 
your plant. Soil corrosion, for instance, is mainly checked 
by electrical, chemical tests. Water corrosion data stems 
largely from chemical tests. Atmospheric corrosion—espe- 
cially where protective coatings are used—is often a matter 
of visual inspection or photographic methods. 


The chief advantage of direct-observation tests are their 
simplicity. But, unless you supplement them with more 
exact techniques, they have some serious drawbacks. You 
can’t use them until after equipment that's likely to corrode 
is actually installed. And used alone, they can be too little 
and too late. Accidental direct observation is too often the 
only form of corrosion control in operation. Yet, once you 
recognize the limitations of these visual tests they can be- 
come a valuable asset to your corrosion-control program. 

If you're responsible for visual tests, be sure plant men 
can write brief but accurate descriptions of corrosion condi- 
tions they see. It’s important, for instance that “severe cor- 
rosion” means the same thing to everyone responsible for 


Mechanical tests, as we view them here, include (1) dimen- 
sional measurements. For example, measuring depth of cor- 
rosion pits. (2) Gain-in-weight tests. They’re useful where 
it’s easy to weigh the metal plus its corrosion product. (3) 
Loss-in-weight tests—where corrosion products break loose 
and are easy to remove. 

The micrometer pit gage yields valuable info on the 
extent of pitting corrosion. By measuring extent of pitting 
at regular time intervals you can plot a time-depth curve 
that can be an excellent guide for estimating corrosion rates, 
expected life of equipment. Important: Don’t forget to keep 
an accurate record of the location of each pit you’re “track- 
ing.” And be sure to take into account the distribution of 
pitting in interpreting your results. 

Electrical instruments that read directly in micro-inches 
of corrosion consist essentially of a metal test element ex- 
posed to corrosive conditions. The element is part of an 
electric circuit on which change-in-resistance measurements 
are made as the test element corrodes and reduces in cross- 
section. (Note: Since the instrument reads directly in me- 
chanical units, we classify it as a mechanical test.) 

Earlier, pp 86-87, we said that film thickness is crucial 
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Direct observation is simple, fast, but has several drawbacks 


Mechanical tests keep close tabs on corrosion rate 


visual checks. Class-room writing sessions with operating 
men are a big help in boosting test efficiency. 

Photography is a first-class tool for showing the progress 
of corrosion—or lack of it. Often, color photos help you 
spot different types of corrosion product at a glance. 

Another visual technique that’s sometimes helpful but 
not always easy to run: plaster casts of corroded parts. 

Continual direct observation is of key importance wher- 
ever you've applied inert barriers. By alerting plant oper- 
ators (who aren’t necessarily responsible for corrosion prob- 
lems) to watch for breaks in coatings, mastics, linings on 
equipment they operate, you'll get better results from inert 
barrier protection—and at no extra cost. 


in getting good results from protective coatings. Thus, we 
need reliable ways of measuring films. Simplest method is 
micrometer measurement. By gaging several sections of the 
equipment before and after coatings are applied you can be 
reasonably sure of staying within protective-coating manu- 
facturer’s recommendations. 

More complex thickness-measuring devices include needle 
penetration (an electrical circuit picks up contact with the 
base metzl), change-in-magnetic-force and change-in-in- 
ductance measurements. 

Change-in-weight tests—either gain or loss—are rela- 
tively simple, easy to run. But they’re subject to a variety 
of errors: Moisture content of the corrosion product may 
vary. You may not remove all corrosion product. And test 
doesn’t tell whether the attack is concentrated or evenly 
distributed over the metal’s surface. 

Weight tests are generally run on standard metal samples 
exposed to the corrosive atmosphere. ASTM recommenda- 
tions are available for test specimens as well as specimen 
holders. Samples are weighed on an analytical balance. 

Physical properties tests—tensile strength, etc.—before 
and after corrosion are also highly useful. 
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Chemical and electrochemical tests for the in-plant lab 


Chemical testing—especially the complete chemical analysis 
of corrosion products, soils, waters—is often a lab affair. 
But resulting data are highly useful. 

For steam- and water-system corrosion there are several 
simple in-plant lab tests that keep tabs on corrosion. 

Common alkalinity test is based on a titration with 
sulfuric acid. (Note: Standard acid solutions are often used 
to measure the concentration of alkaline solutions. The acid 
is added, drop by drop, to the alkaline solution until the 
neutral or end point is reached as shown by the color change 
of an indicator such as phenolphthalein or methyl orange. 
We call this process titration.) 

pH is a measure of the effective rather than the total 
alkalinity of a solution. Index of pH is a number between 
0 and 14. At pH of 7, solution is neutral. pH above 7 is 
increasingly alkaline. pH below 7 is increasingly acid. 

The colorometric test for pH depends on the color re- 
actions of different chemical indicators. Each indicator in a 
test set covers a different pH range. 


For potential measurements be sure the internal re- 
sistance of the instrument you use is very high compared 
to resistance of leads, electrodes, and resistance to earth of 
reference electrodes. 

Briefly, common potential measurements and instruments 
that fit are: (1) Rectifier potentials. Where you’re installing 
impressed-current cathodic protection,any voltmeter with 
required range will work. (2) Structure-to-structure po- 
tentials. Often, buried structures are big and have low re- 
sistance. Thus, either a low- or high-resistance millivolt- 
meter or potentiometer does the job. The potentiometer, 
right, features a calibrated dial with a standard cell for 
calibration. (3) Structure-to-earth potentials. Either gal- 
vanic potentials or potenti=ls due to stray currents can be 
handled with a high-resistance voltmeter. (4) Open-circuit 
structure-to-anode potential. Either low- or high-resistance 
voltmeters are usually OK. But if the structure is well- 
coated pipe or cable with a high resistance to earth, the 
high-resistance (50,000 to 500,000 ohms per volt) meter is 
your best bet. (5) Voltage-drop measurements on a struc- 
ture tell the amount and direction of current flow. Thus, 
they can show up galvanic corrosion. Generally, low-range 
millivoltmeters get the nod. 

Current measuring instruments — milliammeters and 
ammeters—self-contained or with external shunts, measure 
the wide range of currents you'll encounter in field testing. 
If the external circuit resistance is very low, meter’s internal 
resistance may cause substantial error. One practical an- 
swer: the zero-resistance-type ammeter. 

Common measurements are: rectifier current, electrolysis 
drainage current, galvanic current between structures. 

Resistivity instruments can tell you, in advance, how 
much trouble to expect from underground soil corrosion. 
They measure the resistivity of the undisturbed soil. Or, 
they can measure a soil sample in the lab. 

The 4-terminal method uses two potential and two cur- 
rent terminals, drawing at left. Same instrument measures 
anode and circuit resistance. 

Two-terminal instruments, or two terminals combined in 
a single rod measure soil resistivity to shallower depths. 
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Electrical tests for voltage, current, resistivity 


The electrometric pH meter measures voltage across 
two electrodes in contact with the solution. Voltage of one 
electrode is fixed. Second electrode’s voltage varies with 
solution pH. The pH meter is usually faster than color tests. 

Free mineral acidity is due to strong acids—sulfuric, 
nitric and hydrochloric—in water. 

You can test for free mineral acidity by titrating sample 
water with a standard sodium carbonate solution in the 
presence of methyl orange indicator. 

Test for free carbon dioxide is by titration of the sample 
water with a standard sodium carbonate solution in the 
presence of phenolphthalein. 

Test for dissolved oxygen by the Winkler method also 
involves titration. Oxygen in water reacts with manganous 
hydroxide to form manganese hydroxide. Following a re- 
action with sulfuric acid, solution releases free iodine in 
proportion to the amount of oxygen absorbed. Free iodine 
is then titrated in the presence of a starch indicator. The 
disappearance of blue color signals the end point. 


battery coarse rheostat fine rheostat 
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POTENTIOMETER with standard cell and calibrated scales 
can be used for a variety of field potential measurements 


calibrated potentiometer— — — — — — — 


galvano- 


meter 


RESISTIVITY METER has two current, two potential ter- 
minals. it measures soil, circuit and anode resistances 
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CORROSION-CONTROL PROGRAMS 


PLANNING FOR CORROSION CONTROL. .. start 


You’re plant engineer for the XYZ manufacturing com- 
pany. Your major responsibilities are the power and plant 
services. Capital tied up in equipment for these services 
represent a substantial part of the total plant investment. 
So—facing facts—you try to protect the investment by or- 
ganizing a corrosion-control program. 

To complicate the picture you’re saddled with respon- 


sibility for controlling corrosion of production equipment. 
Where do you start? What likely administrative prob- 
lems must you handle? How do you make sure you're 
getting the most for your money? Who can you turn to 
for assistance? These—and many more—are questions that 
doubtless will come up. 
Before digging for answers that will help to put you on 


Figure your annual bill for corrosion 


Finding out your annual bill for corrosion 
isn’t easy, especially if you're just setting 
up a new plant. But corrosion info on simi- 
lar plants may be available through the 
professional societies, consultants, techni- 
cal publications, etc. In any case it'll pay 
to check your figures against those of a 
similar plant. 

First step: Review maintenance records 
for all equipment. Find out where down 
time was due to corrosion. And be sure to 
include the cost of lost production. 


Next, study past plant equipment -budg- 
ets. Where equipment has been replaced 
before its expected life span, find out from 
maintenance, salvage records whether cor- 
rosion played a significant role. 

Where corrosion is clearly the cause of 
shortened equipment life, get present-day 
costs of the equipment and figure out how 
much premature scrapping of equipment is 
costing your plant. 

The safety hazard that corrosion repre- 
sents is an intangible cost. 


Sell management on protection economics 


Armed with the facts and figures your next 
step is to sell management on corrosion 
control. You should be able to tell them ex- 
pected savings for every dollar they invest. 

Alert management men need to know 
how much over-all life of equipment will 
be extended if they OK your proposals. By 
citing the cost of future replacement, re- 


conditioning, lost production, wasted man- 
hours, chances are you'll come up with im- 
pressive potential savings. 

Make sure your report is brief, complete. 
Avoid going into lengthy discussions of 
fine points, but be prepared to back up 
your broad economic conclusions with de- 
tailed engineering info. 


Talk it over with plant operators 


Once you've sold top management on pro- 
tection economics, chat with plant operat- 
ing men about your plans. The more they 
know about what you’re trying to accom- 
plish, the more likely are your program’s 
chances for success. What’s more they may 
be able to give you much valuable in- 
formation, help you avoid pitfalls. And 
don’t forget: In many cases you'll be talk- 
ing to the men who will actually carry out 
your program in the plant. 


Running informal classroom sessions 
with plant men on the value of good cor- 
rosion control pays big dividends. Some 
companies even make use of demonstra- 
tions showing the corrosion cell in action, 
measure its corrosion current and poten- 
tial, page 76. It’s a vivid way of making 
plant operators corrosion conscious. 

Pointing up the safety hazards of cor- 
roding equipment hits home with every- 
one—management and operating men alike. 
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by lining up the facts, selling management and operating men 


the right track, first decide whether your plant’s corrosion 
problem requires the services of a full-time corrosion engi- 
neer and staff. Or, should you—with the help of outside 
consultants and advice from equipment suppliers—carry the 
ball yourself? 

Size of plant, nature of its operations, extent of power 
services are items you and your top management will need 


to weigh. But regardless of which approach gets the nod, be 
sure you’ve taken a close look at all the factors. And re- 
member: The small as well as the big plant can profit by 
enlisting the help of an outside consultant in making a 
survey of overall anticorrosion needs. 

In the sections below we talk about essentials of a six- 


point approach to practical corrosion control. 


Take a close look at maintenance practices 


One of the important initial steps in getting 
your corrosion-control program on the road 
is a top-to-bottom review of plant and 
equipment maintenance practices. 

You know that different metals in con- 
tact can—if conditions are right—lead to 
galvanic corrosion. But do your mainte- 
nance procedures recognize this fact? Do 
they, for example, call for insulation of cast 
iron mains from copper services—especially 
on buried systems? 

Are your protective coating maintenance 


Consider the advantages 


Corrosion engineering, by its nature, is a 
compilation of specialized and complex 
areas — metallurgy, electricity, chemistry. 
It’s not likely that the plant engineer or 
even a single corrosion engineer is thor- 
oughly versed in all of its facets. Thus, a 
group of consultants can be well worth 
their fee. Here’s how you can use them: 


programs sound? Do you check to see that 
coating thickness follows manufacturer’s 
specs? Are you carefully coating steel 
mains but neglecting cast iron or brass 
valves connected to these mains? If so, 
you’re not getting full mileage from your 
coating maintenance program. 

By carefully mulling over your main- 
tenance standards you may find many cor- 
rosion loopholes such as those we've just 
cited. Plugging them is often a simple 
matter. And it pays off handsomely. 


of consultants 


(1) In the formative stages of direction, 
training and guidance of a full time cor- 
rosion engineering staff. (2) Where extent 
of the need doesn’t warrant a full-time cor- 
rosion specialist. (3) Where specialized 
highly-technical problems come up that 
can’t be tackled by the in-plant staff. (4) 
To make overall corrosion surveys. 


Decide on men, records and equipment 


Your anti-corrosion program can be no 
hetter than the men who run it, the records 
they keep, the equipment they use. 

In choosing a corrosion engineer, remem- 
ber: He’ll be making decisions that will 
be responsible for spending thousands of 
dollars. So judgement errors on his part 
are likely to be costly. Thus, his technical 
background, personality should be on a par 
with top-level engineers in your plant. 

Corrosion records—or lack of them—can 


make or break any corrosion-control pro- 
gram. They’re needed to make intelligent 
estimates. They pin down causes of corro- 
sion trouble. And they eliminate committing 
important info to memory. 

Your anti-corrosion arsenal needs good 
equipment—instruments, inert barrier ma- 
terials, chemicals, etc. Once your corrosion 
men get to know all available types they’ll 
be in a position to choose equipment that 
meets the special needs of your plant. 
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Is your company needlessly paying part of indus- 
try’s multi-billion dollar annual bill for corrosion? 


Here’s a check list to help you find out. 


Do you assign a man (whether his title is Plant Engineer, Power-Service Engi- 
neer, Corrosion Engineer, Metallurgist or Maintenance Engineer) to be specifi- 
cally responsible for corrosion control in your plant? 


Do you know that in many plants maintenance workers (often busy curing cor- 
rosion headaches) now outnumber production workers and that this trend is 
increasing rapidly? 


Are you aware that new materials and techniques can prevent types of corro- 
sion which were previously regarded as inevitable? 


Is your budget for corrosion control in line with today's costs for construction 
materials, labor and equipment? 


Do you know that it’s possible to save several times your Corrosion Engineer's 
salary by making full use of his services and recommendations? 


Does your design department consult the Corrosion Engineer when it plans new 
construction projects? 


Does your purchasing department make full use of the Corrosion Engineer's 
technical know-how when it buys new materials, equipment? 


Are you aware that forward-looking companies—by the application of modern 
methods of corrosion control—have actually been able to reduce the selling 
price of their products, thereby gaining a competitive advantage? 


Do you take full advantage of the services offered by corrosion-engineering 
consultants and manufacturers (metals and inert barrier producers, cathodic 
protection specialists, etc.)? 


Have you—recently—reviewed the efforts of your company to improve corro- 
sion maintenance practices and to reduce avoidable waste? 
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Nuclear notes 


By B G A SKROTZKI, Associate Editor 


Kickoff for nuclear-powered merchant ship was given by AEC approval of Babcock and 
Wilcox proposal (to design, build, test an atomic reactor plant) as a basis for con- 
tract negotiations. The ship will be built under contract to the Maritime Admin- 
istration of the Department of Commerce. Pressurized-water reactor of advanced 
design will develop 20,000 shaft hp, should be completed in 39 months. Reactor 
will be unclassified; new technology developed will be open to American industry. 


About 150 fellowships in nuclear-energy technology have been established by AEC. Each 
carries a stipend of $1800 plus tuition and dependency allowances. They will be 
awarded to students registered, or accepted by colleges having courses of graduate 
study in nuclear energy comparable to those given in Commission schools. Appli- 
cations will be processed before March, 1957. 


data for sodium-deuterium reactor, planned for Chugach Electric Association, 
Anchorage, Alaska, was recently revealed by Nuclear Development Corp of Amer- 
ica, the builder. Critical mass will be about 150 kg U-235 in a total of about 10,- 
000 kg of uranium enriched to 1.5%. Fuel element rods will be arranged in 40 
clumped subassemblies, each containing seven rods. Anticipated life of elements 
equals 5000 mwd per ton. This lifetime needs an initial excess reactivity of about 
10 to 15%, gives a core life of 14 to 23 months at 80% plant factor. 


Puerto Rico and AEC plan to build a 20,000-kw nuclear power plant. Unit will supply 
commercial power and serve as training facility for students of the University of 
Puerto Rico. Plans depend on Congressional approval. 


Gas-cooled reactor experiment contract between AEC and Aerojet-General Corp is now 
being negotiated. Reactor will be erected at the National Reactor Testing Station 
in Idaho. This is the eighth type of reactor sponsored by AEC. It will be used for 


military package-power reactors, small civilian plants. 


Radiation exposure increase from H-bomb testing, on a world-wide basis, is only a neg- 
ligible fraction of our unavoidable exposure to cosmic rays, normal radioactivity in 
the soil, and the medical use of X-rays. Even if H-bomb testing were continued 
indefinitely at the present rate, no significant rise in background radiation level would 


be developed. 


New utility group plans to build a nuclear-powered central station. The Carolina-Vir- 
ginia Nuclear Power Associates, Inc, a non-profit corporation, plans to build this sta- 
tion in the area of the member companies: The Virginia Electric and Power Co., The 
Carolina Power and Light Co, The Duke Power Co, and The South Carolina Elec: 


tric and Gas Co. 


Radioisotopes take on a widening range of jobs. They now do such things as: locate malig- 
nant tumors; treat thyroid diseases and cancer; act as tracers in uptake of fertilizers 
by plants, soil fertility, plant diseases and fungicides. Industry uses them for 
thickness gaging, luminescence, activation of chemical reactions, sterilization of food- 
stuffs, radioisotope battery development, wear studies, leak location, pipe line trac- 
ing and oil well studies and treatment. In 1950 about 100 firms used isotopes; now 
there are over 1200 firms. Annual savings by 1966 may amount to a billion dollars, 
as we find more jobs for radioisotopes. 
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Asst Plant Engineer L Landau 


Asst Director W H Martin 


Plant Engineer F L Boberschmidt 


SMILES ARE IN ORDER since electrical load growth presents no problem during planning of new additions 


NO. 4: INSTITUTIONS 


A.tHoucH the plant operating staff 
of the Albany Hospital have their share 
of tough engineering problems, pri- 
mary electrical distribution is not one 
of them. They’ve been living with a 
top-drawer electrical supply and dis- 
tribution setup for the past 7 years. It 
means hospital load growth can be met 
without major changes while offering 
trouble-free operation. 

System redesign started here back 
in the late ’40s. During World War II, 
hospital’s administrative staif, consult- 
ing engineers and representatives of Ni- 
agara Mohawk Power Corp sat down 
and took a long-range look at the hos- 
pital’s probable electrical power needs 
for the years to come: Basically, PTG 


planning (Power, Oct 1956, p 92). 


At that time electrical power was being 
fed to the hospital from the utility’s 
4.1-kv system. Outcome of this confer- 
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PTG index of 3, planned 


Load in this hospital tripled during 7-year span. But new loads 


are easily met with a 13.2-kv distribution system and ample 


primary switchgear. The 500-mva primary switchgear still 


has 175-mva reserve before matching available s-c currents 


ence was adoption of a 13.2-kv scheme 
to run from the utility’s incoming feed- 
ers to transformer vaults tucked away 
within the hospital property line. A 
well-designed outdoor switchgear cen- 
ter is the receiving point for utility dual 
feeds. Distribution sketch, facing page, 
shows remainder of electrical primary 
arrangement. 

Selecting 13.2 kv for the installation 
in 1949 was a forward-looking step 
well in tune with a general industrial 
trend. Today, power men and equip- 
ment makers are working with utility 
people toward the goal of “ideal” volt- 
ages while moving toward fewer volt- 
age levels. 

What is of interest in this electrical 
setup? Briefly, it’s the PTG thinking 
that went into the planning of the sys- 
tem back in 1949—and it’s paying off 
today. Keep in mind the Albany Hos- 


pital is an old institution. Back in 1830 
when Albany’s population was little 
more than 20,000, the beginning steps 
were taken toward the building of a 
great medical center for the upper east- 
ern area of New York State. At that 
time Dr Alden March delivered a lec- 
ture before a group of Albany’s promi- 
nent citizens on the urgency of estab- 
lishing a medical college and hospital. 
But it wasn’t until 1839 that the Ai- 
bany Medical College was organized. 
It is interesting to find in the old min- 
utes of the Board of Governors that 
early in 1855 the Hospital found itself 
striving for a way out of financial dif- 
ficulties. Today, over 100 years later, 
this Hospital along with most others, 
is still seeking that elusive goal. In 
1899 the Hospital boasted 100 beds. 
From that point, Albany Hospital has 
grown into a major medical center 
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“132-8 underground 
distribution ~~ 


PLANNED ADDITIONS will be met building o 
new vault and extending present underground duct system | 


AUTOMATIC TRANSFER shifts load to alternate feeder if 
X-ray equipment is on separate feed 


preferred source fails. 


1 story 
oddition- 


PRIMARY SWITCHGEAR 


Feeds for new 


addition 1000: 4 


500kva 
VAULT 1 


VAULT 2 


Wormally 
closed 


in ‘49, pays off at Albany Hospital 


blanketing a radius of about 75 miles. 
This growth has served as a stimu- 
lant in the design-thinking of hospital 
officers and engineers. On the electrical 
side alone, load growth in the past six 
years has topped 300%. Here’s how 
the peak demands shape up: 
Year Peak demand, kw 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
Primary switchgear lies at the heart 
of the in-plant PTG ability. Back in 
1949, the Niagara Mohawk Power Co 
figured their available short-circuit en- 
ergy as 325 mva at point of feeder en- 
trance. Although this value has varied 
somewhat over the years, today it’s 
about back to the original figure. All 
circuit breakers in this primary switch- 
gear are rated 1200 amp, 500 mva. Each 
breaker is interchangeable. Cables 
feeding to the primary switchgear are 
single conductor 350-mcm, 23 kv, var- 
nished-cambric and lead. 
Voltage choice in the Albany Hos- 
pital, as elsewhere, hinged on several 
factors: load size, distance, equipment 


ratings and voltage levels available 
from the supplying utility. It’s basic 
that bigger loads and longer distances 
point up the need for higher voltages. 
Plant engineers no longer consider 13.2 
kv too dangerous to have around. 
Greater safety in today’s equipment, 
both insulation and mechanical enclos- 
ure, make high voltage nothing to fear 
when kept in its place. All angles fac- 
tored in, high-voltage level generally 
means lower cost, greater flexibility and 
expansibility. Selection of a high 
enough voltage is a key factor in plan- 
ning power to grow. 

Each of the commonly used primary 
distribution voltages—2.4, 4.1, 13.2 kv 
—has its place. Yet many power men 
today still use the old rule of thumb: 
4.1 kv for plants having a supply trans- 
former and/or generating capacity of 
10,000 kva or less . . . and 13.2 kv 
where there is a supply transformer 
and/or generating capacity of 20,000 
kva or more. This, like any rule of 
thumb, must be seasoned with caution. 
And caution starts with an engineering 
analysis after checking available volt- 
age levels with the supplying utility. 
In choosing any voltage, keep in mind 
your plant will probably grow (Power, 
Sept 1956, p 75). That holds, whether 
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What's your PTG index? 


By tagging the installed capacity as 
unity, the PTG index gives some meas- 
ure of a system’s expansibility. We 
define the power-to-grow area as the 
planned-for-capacity that can be eco- 
nomically provided and integrated into 
an existing system. And planned power- 
to-grow capacity divided by installed 
capacity is what we call the PTG in- 
dex. It should serve as a practical 
guide for system planners. 
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POWER TO GROW continued 


Primary switchgear: Basic in PTG planning 


OUTDOOR SWITCHGEAR is hub of primary system. Cubicle space is provided for 
three times presently used circuit breakers. Spare ducts connect all cable manholes 


thinking of a hospital, commercial 
building or manufacturing plant. So, 
while 4.1 kv may cost less to install 
now, tomorrow’s loads might well make 
13.2 kv most economical over the long 
pull. 

2.4 or 4.1 kv? The Albany Hospital 
was fortunate in that the Niagara Mo- 
hawk Power Corp was in a position to 
supply 13.2 kv. What if you’re faced 
between 2.4 and 4.1 kv? When all 
factors are included—switchgear, mo- 
tors, starters, growth potential—costs 
generally favor 4.1 kv. What are some 
of the tangible dollar advantages? 
Feeder costs generally dip as voltage 
rises. Many electrical estimators still 
figure a modern armored cable high- 
voltage primary feeder installation will 
rack up a saving of $1.00 per circuit 
kva per 1000 ft where 4.1 kv is used 
in place of 2.4. Also, operating at 13.2 
kv poses an added savings over 4.1 kv 
of about $0.50 per circuit kva per 1000 
ft where individual circuit loads can be 
kept in the 3000-kva range. 

Switchgear costs are an important 
item too. At 4,1 kv, switchgear for a 
given interrupting capacity often costs 
less than comparable gear at 2.4 kv. 
Also, in a 4.1-ky system if a 1200-amp 
breaker is needed, a more expensive 
2000-amp breaker would be used at the 
lower voltage. 

High-primary voltage is no cure-all. 
Far from it. In an old institution such 
as the Albany Hospital, the secondary 
portion of the electrical installation is 
generally the toughest nut to crack. 
Here, in-wall conduits and panelboards 
present a major problem in fitting in 
added capacity (Power, Nov 1956, p 
75). One thing is sure: if this hospital 
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were starting from scratch tomorrow, 
the 460/265-v scheme would get major 
consideration. 

Service continuity was taken care of 
with a dual-feeder arrangement. Note 
that both incoming feeders tie to the 
same primary bus.; Should either feed 
drop out, other can carry the load. And 
if either of two feeder breakers on the 
load side should trip, automatic throw- 
over switches shunt load onto remain- 
ing live feeder. This is but one of the 
features worked into the feeder system 
scheme by Schmidt, Garden & Erikson, 
architects and engineers. 

PTG thinking at the Albany Hospital 
goes beyond the voltage question and 
selection of primary switchgear. In 
touring the installation there is ample 
evidence of look-ahead planning. Ex- 
ample: Underground Vault No. 1 was 
so proportioned that replacement of the 
present 500-kva transformers with big- 
ger units will be a cinch when load 
growth warrants it. Ducts from pri- 
mary switchgear to manholes and vaults 
have built-in spares for growth needs. 

How is the 49 PTG plan paying off 
today? In discussing this point with 
Assistant Director W H Martin and 
Plant Engineer F L Boberschmidt, two 
generalizations were made. First; with 
the higher primary voltage and ample 
cubicle capacity, new loads are easily 
added. Second; feeders, bus and break- 
ers were so sized that meeting load 
growth is no problem, either from ac- 
tual load in amperes or interrupting 
capacity of breakers. When new build- 
ings are to be fed, sketch, p 111, it 
will simply mean installing additional 
vaults, supplying them directly from 
existing primary distribution scheme. 


IC RATING of primary breakers, 500 
mva; 175 mva over available s-c figure 


RELAY PROTECTORS in primary switch- 
gear located opposite breaker locations 


SECONDARY SUB, double-ended, includes 
two askarel- filled power transformers 


UNDERGROUND VAULT houses oil-filled 
transformers; space for larger units 
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Percent moisture 
5 10 


Fixed carbon, percent 


RSet ow eee 


No 294 


15.8 15.5 15.0 


13.5 


14.5 14.0 13.2 


000 Btu per Ib, combustible or dry coal basis 


® Tus cHart will help you estimate the heating value of 
bituminous and semibituminous coals when you know the 
fixed carbon, ash and moisture contents. 

Example: Find the heating value of a bituminous coal on 
the combustible, as received, and dry bases when it contains 
62.0% fixed carbon, 8.0% ash and 2.0% moisture. 

Connect 62.0 on vertical fixed-carbon scale with 10 (sum 
of moisture and ash) on center vertical scale with a straight 


edge and project to intersect blank index line at right. 
From here project horizontal line to intersect curved line 
at left, then drop vertically to read 15,560 Btu per lb of 
combustible. Connect this point with 10 on upper horizon- 
tal scale and read 14,000 Btu per lb coal as received on 
middle horizontal scale. Next, connect 14,000 Btu with 2.0 
(moisture) on upper horizontal scale and read 14,280 Btu 
per lb of dry coal on lower scale. 
D S Davis Virginia Polytechnic Institute 
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solves six major central 


Problem 1: How to eliminate slagging on furnace 
walls and on other heating surfaces. 


Solution: Intertube Directional Flame Burners used with the Riley TURBO FURNACE are 
placed on one elevation, immediately above the furnace floor and are arranged 
for opposed firing. Combustion is substantially completed at the bottom of the 
combustion chamber. The upper furnace envelope area serves the purpose of cool- 
ing combustion gas to the required temperature for superheater and reheater. 
Combustion gas rises vertically in the secondary furnace without stratification and 
without impingement on furnace walls. 


Problem 2: How to reduce carbon loss to the minimum. 


Solution: | The combustion zone of the Riley TURBO FURNACE is a chamber of high 
temperature, long residence time, and extreme turbulence. Here pulverized coal 
particles are completely consumed with most of the ash reduced to molten slag. 


Problem 3: How to eliminate flyash disposal. 


Solution: The almost negligible trace of flyash carried in the flue gas of the Riley TURBO 
FURNACE is collected in rear pass hoppers and dust collectors and reinjected 
thru the burners for reburning of combustibles and final disposal as molten slag. 
Molten slag is quenched and removed as in any conventional slag tap furnace. 


Problem 4: How to change from gas and oil 
to solid fuels firing at less cost. 


Solution: Conventional type steam generating units designed to burn gas or oil must be 
taken out of service for extensive and costly alterations when converting to solid 
fuels firing. Because furnace exit gas temperatures are substantially the same for 
all fuels fired in the Riley TURBO FURNACE, immediate conversion to solid 
fuels without change to furnace and heating surfaces is possible. 
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station problems 


Problem 5: 


Solution: 


Problem 6: 


Solution: 


How to obtain uniform heat distribution 
to steam heating surfaces. 


The vertical direction of combustion gas leaving the TURBO FURNACE burn- 
ing zone uniformly within the area of the vertical furnace walls insures equal 
furnace exit gas temperature from side to side and front to rear. Uniform heat 
absorbtion by superheater and reheater elements is thus assured. 


How to reduce operating costs. 


Burners on large conventional central station boilers are usually placed at several 
levels requiring complicated facilities for operation and supervision. Riley’s 
TURBO FURNACE Directional Flame Burners are all located near the bottom of 
the furnace on one level. Plants can be designed so that the turbine, burner plat- 
form and control room are all on one floor level. Complete automatic electronic 
burner controls with fool-proof safeguards against flame failure are available for 
remote operating control. 


Riley TURBO FURNACE boilers have been sold for capacities over one and one half million pounds of 
steam per hour. The operating characteristics of Riley TURBO FURNACES assure effficient perform- 
ance when burning coal, oil, fluid coke, delayed coke, gas and lignite individually or in combination. 


A survey of your plant " 0 = = | 
by a consulting engineer 


in your power costs. WORCESTER, MASSACHUSETTS 


Sales Offices: Worcester, New York, Philadelphia. Buffalo, Pittsburgh, 

Cleveland, Detroit, Chicago, Cincinnati, Charlotte, New Orleans, Atlanta, 

St. Louis, Kansas City, St. Paul, Houston, Denver (Englewood), 
Salt Lake City, Los Angeles, San Francisco, Portland, Seattle. 
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Lowering. ‘onen) 
Lifting (raking) 
Dumping (raised | 


LEONARD 


| TRASH RACK RAKE 


New 8-foot, self-dumping SMS rake at Niagara Mohawk Power Corporation’s Black River Station 
is one of five recently installed by this company. 


Two New Self-Dumping SMS Trash Rake Designs 
CUT CLEANING TIME AND LABOR 


Now SMS offers you two improved Leonard trash __ the width of SMS rakes can be kept to the minimum 


rack rakes, both regular and log-grapple types. These 
self-dumping rake designs make operation easier and 
quicker, permit you to clean a greater area faster. 
Both new rake types are now available as additions 
to the SMS line of standard rake designs. 


SMS Leonard rakes operate directly on trash rack 
bars . . . ride down over stubborn obstructions and 
work them loose. Such freedom of movement as- 
sures fast, easy cleaning. Initial costs are low because 


required for handling for trash and the expense of 
guides attached to racks, or embedded in piers is 
eliminated. These rakes are of simple and rugged 
construction, designed for outdoor service and re- 
quire minimum maintenance. 


To get full information on Leonard trash rakes, or 
on other SMS accessories and hydraulic turbines, 
write to S. Morgan Smith Co., York, Penna. For 
Leonard rakes, request Bulletin 158. 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


Licensees: The Harland Engineering Company, Ltd., Alloa, Scotland * Tokyo Shibaura Electric Co., Ltd., Japan 
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4, * operates. Note how rake teeth pull into racks and 
debris when lifting. End screens help retain trash. 
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Now, you can see your bearings move with this . . . 


7.5 


6.5 
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Telescope-mirror alignment method 


At long last, you can tell misalignment within thousandths of 
an inch in machines that are running and under full load. Com- 
pare this “hot” data with misalignment when machine is cold, 
then, for best results, realign bearings to favor hot machine 


KNowING EXACTLY how far bearings 
are thrown out of line on a hot machine 
has been a lively plant topic for years. 
But there was no practical way to get 
accurates answers. Now we've licked 
this ancient problem with an alignment 
telescope and mirrors. 

Cold alignment. A few years ago we 
first used a telescope instead of the 
tight-wire method to align our large 
turbine-generator units during major 
overhauls, photo, p 119. (Ed. note: See, 


By HERMAN SCHULTZ 
Consolidated Edison Co, New York City 


“Now you can shoot your bearings in 
line,” Power, May 1954.) Here the 
telescope is aimed at targets centered 
in each bearing. But, as is the case with 
the old tight-wire method, the rotor 
must be removed. This can only be 
done while machine is open. 

Once bearings were so aligned, ques- 
tion was how much they'd be out of 
line after machine was started and put 
under full load. We knew that some 
bearings get dangerously out of line 
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BEARING ALIGNMENT continued 


Bearing No. 3 


Bearing No.. 2 


HOT-ALIGNMENT SETUP is to aim telescope parallel to cen- 
ter line of bearings while mirrors reflect bearing targets 


during normal running conditions. If 
we knew exactly how much, then each 
bearing could be aligned so it would 
be in the best possible position during 
normal operation. 

Hot alignment. Sketch, above, shows 
how bearings of one of our large tur- 
bine-generator units were checked by 
this new method while completely as- 
sembled and hot. Targets, or check 
points, were installed on every bearing 
pedestal of the turbine-generator dur- 
ing a recent overhaul. These targets 
were placed on the side of the pedes- 
tals to transfer the inside alignment 
position to the outside. We then 
mounted a second target on the for- 
ward end of No. 1 pedestal, sketch, 
which we shall call target P. This tar- 
get was used to measure pedestal tilt 
between the relatively cool end at target 
P and the hotter end at second target 
on the same bearing. 

Next, we mounted our telescope a 
few feet in front of No. 1 bearing pedes- 
tal and 15 feet ‘to the right of the 
turbine’s center line. This gave us an 
unobstructed line of sight parallel to 
both the turbine and generator. Stanch- 
ions were fastened to the floor along- 
side the bearing targets and in the 
telescope’s line of sight. 

Each stanchion was equipped with 
a cup mount to receive a mirror. In 
this way, all targets could be observed 
by the telescope without disturbing the 
telescope once it was set. All we had 
to do was move the mirror from stanch- 
ion to stanchion as we looked ‘around’ 
the two machines at every target from 
one spot. 

Our optical mirrer is ground to a 
quarter of a wave length and fitted 
with a 10-sec levelling device. This 
assures an accuracy of 1.2 mils in 10-ft 
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distance. Telescope has an accuracy of 
6 mils at 120-ft distance. 

First test. All targets were set to 
zero on Jan 22, 1955. We observed 
them while machine was cold on Jan 
22, 23 and 24. No alignment changes 
took place until the turbine was heated 
through the exhaust line. That was on 
Jan 24 at 9:00 am. See elevation chart 
on page 119. 

Turbine was started at 4:00 pm 
against 285-psi backpressure. We slow- 
ly brought turbine up to full speed of 
3600 rpm at 9:00 pm. At that time we 
made some valve adjustments and tested 
the overspeed trip. Generator was 
phased in at 10:15 pm and load slowly 
increased to 60 mw. Load was reduced 
to 52 mw on Jan 25 at 12:30 pm and 
turbine backpressure was increased to 
420 psi. These moves caused the bear- 
ing elevation changes that you can eas- 
ily trace on the elevation chart, p 119. 

Highest bearing elevations were 
reached on Feb 4, giving a definitive 
misalignment, as chart shows. From 
that point, bearing elevations started 
going down. We reasoned that ambient 
temperature was the cause. Reason for 
our thinking was that all elevation read- 
ings were based on No. 4 bearing. So 
when ambient temperature raised No. 
4, that gave impression that the bear- 
ing elevations went down. Because we 
worked from No. 4 bearing, which was 
our fixed position, we had no way to 
know its actual rise. 

Tilting. No, 1 bearing pedestal tilted 
between the two targets placed on it 
from time turbine started. It reached 
a maximum tilt of 103 mils on Jan 29. 
From then on it gradually declined to 
65 mils. This tilt is represented on the 
elevation chart by the distance between 
No. 1 bearing line and heavy P line. 
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TELESCOPE has tilt 


of one second of arc (about 0.0015-in. 
at 25 ft), shows the exact position of bearings in the machine 


We had anticipated that No. 1 pedes- 
tal would tilt. That’s why we left the 
sole plate level during the overhaul and 
installed micrometer check points on 
this plate in order to measure tilt. But 
we couldn’t detect more than a few 
thousandths from these points. 

Sole plate was checked with a sen- 
sitive level at that time. Results were 
same as with the telescope. Then we 
inspected the eccentricity coil mounted 
in No. 1 bearing pedestal. Wear was 
85 mils. 

Next, we plotted bearing elevation 
changes from data obtained by tele- 
scope. As chart shows, a definite trend 
was established. No. 1 bearing reached 
its highest elevation on Feb 4 with 175 
mils over No. 4 bearing. After that it 
dropped back to 102 mils on Feb. 23. 

Another interesting point was the 
tilt of No. i pedestal. On Feb 26 we 
measured a tilt of 85 mils. Unit was 
then shut down for balancing. During 
the 12-hr shutdown period, pedestal 
tilt decreased to 45 mils. This was 
caused by decrease in elevation of No. 
1 bearing during this time. Fifteen 
hours after unit was started we meas- 
ured a tilt of 80 mils. During April 28 
shutdown, same tilt was noticed. At 
that time a 70-mil tilt forward reversed 
itself to a 10-mil backward tilt during 
a 48-hr period. 

Backward tilt. Cause of this reversal 
was interpreted as being from expan- 
sion on the turbine side of foundation 
under No. 1 pedestal. Expansion itself 
was caused by steam piping and tem- 
perature changes. A second contribut- 
ing factor was difference in foundation 
expansion between top and base. Here 
a 120-mil expansion was measured on 
the turbine floor level in front of No. 
1 pedestal, which is considerable. 
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Center line Bearing No.4 
Bearing No./ - 
= 


OPTICAL MIRROR on stanchion, target 
mounted on machine’s bearing pedestal 


We made several balance moves dur- 
ing Feb, Mar and April to correct 
excessive shaft vibrations. But the tur- 
bine spindle didn’t respond to these 
balancing moves. So we decided cause 
was something else. 

On April 28 we set up the telescope 
again to make another hot alignment 
check. We learned that No. 1 bearing 
was 15 mils high, while No. 2 bearing 
was 20 mils high. Unit was removed 
from service for a coupling check on 
April 29. Coupling check showed the 
same results as our telescope. So we 
lowered No. 1 bearing 20 mils and 
No. 2 bearing 24 mils to correct the 
misalignment. From experience with 
this unit, we know that our telescope is 
thoroughly reliable. We can accurately 
check alignment of our hot machinery 
while running and under full load. 

Telescope used for hot alignment 
mentioned in this article is a Keuffel 
& Esser, known as a tilting dumpy 
level. It has four-screw leveling, an 
erecting telescope, coincidence reading 
bubble, telescope axle at mechanical 
center, and large precise tilting wheel. 
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d, 12:30pm 


Started turbine, 9am 


Started to reduce lood 
--Stopped turbine for 
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balancing 
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backpressure, 12:30pm 
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-Changed to 420 psi 


“Bearing No. | 
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> (285 psi backpressure) 


food, 10:15 pm 


--Started heating, Jam 
>... -Started turbine, 4pm 
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6am! 6pm 6am | 6pm 
12 noon 12 noon {4 12 noon 
26th 
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(2 noon | 


28 th 


3031123478 


February 


25th 27 th — 1G 23 


MOVEMENT of each bearing is clearly charted through every stage of warmup 
period, then during several weeks under full load. Max movement reached 160 mils 


Jan 29th 


Feb 23rd 


Generator 


COLD, HOT ALIGNMENT. elevation shows pedestal tilt of over 0.060-in. caused 
by steam lines beneath pedestal. Lines were later insulated to correct the condition 


Aligning bearings of cold machine... 


with a telescope is now doing away with the ancient tight-wire method. 
Here, a micrometer target is centered in bearing bore. Telescope is set 
on zero, instrument adjusted horizontally and vertically so that target 
cross wires and telescope reticle cross hairs are in same line of sight. 
This line of sight becomes a reference line for the machine’s entire 
length. Micrometers are used to center targets in all other bores of tur- 
bine and generator stator. Center-line displacement of these other bores 
is then measured from reference line on micrometers and recorded. From 
these readings, you can plot curve on cross-section paper showing “as 
found” alignment of bearings. Once machines are aligned ‘cold,’ close 
them up and take ‘hot’ readings with mirror method as explained. 
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FROM PACKAGE, seal goes to stuffing box in one piece 


> To LICK PROBLEM of installing expensive mechanical seals into 
a machine piece by piece, this seal comes fully assembled. All 
you need do is slide it over shaft, tighten a few screws, as shown, 
and you're in business. 

Known as the unitary design, it’s for pressures to 1000 psi, 
temperatures to 250 F and shaft speeds to 4000 fpm. It also 
seals corrosive liquids. Unitary design solves ptoblem of expen- 
sive seal faces (finished to within a few light bands), being 
damaged by inexperienced help when installing mechanical seal 
into a machine. 

To install, slip assembly over shaft, bolt gland in place against 
gasket, lock seal onto shaft, disengage the two spacers and start 
the pump. Of course you'll have to hook up circulating connec- 
tions of design shown. Caution: Be careful not to damage O- 
ring on burrs when sliding seal over shaft. Damaged O-rings 
are a common cause of seal failure. 

Two spacers are used. So you don’t have to measure distance 
between lock ring and gland to properly position seal on shaft. 
Slide assembly into position and draw up on gland nuts with 
lock ring resting against spacers. Take up on cap screw to se- 
cure drive sleeve to shaft. Then swing spacers away from shaft. 
Even if you don’t, spacers are soft brass and will wear, depending 
on shaft thrust movement. Split shaft-sleeve locks the seal to 
shaft from outside. Auxiliary stuffing box diverts any leakage 
to vent or drain. For more information on mechanical seals, see 
Power, Mar 1956, pp 109-132. 

—Courtesy, Garlock Packing Company, Palmyra, New York. 


What you should know 


Circuloting 
connection 


Vent 


Lock ring — 
Snap ring 


Drive sleeve —— 


Hanpy Tips. Even though this seal comes completely assem- 
bled, handle it carefully; keep it away from dirt while in- 
stalling. Since the O-ring that seals the shaft against fluid 
is so critical, make sure shaft is perfectly smooth before you 
slide the seal over it. Remove sharp corners at end of shaft 
since a tiny cut in O-ring will give trouble. 

Make sure you give manufacturer correct measurements 
for new seals. Before installing, it’s a good idea to check 
pump’s shaft for runout. Do this with a dial indicator. It 
stands to reason that if the shaft is bent, or if runout is 
more than the seal can handle, you'll have trouble. 

If used for hot liquids, prevent vapor binding at seal 
faces. Remember that these faces must be flooded at all 
times. You can prevent vapor binding in various ways, 
depending on your circulating hookup to seal. 

Before starting machine with new seals, test with static 
pressure to make sure seal doesn’t leak. It’s good practice 
to rotate shutdown mechanical-seal-equipped machinery once 
a day. This helps keep the sealing faces in good shape and 
lubricated. One more thought: Make it a habit to keep 
fluid pressure inside a pump while it is shut down. 
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How seal works. 
O-ring 
Fluid 


comes ready over 


How to install 


Clean and smooth shaft and shaft sleeve to remove burrs. Install shaft-sleeve nut if your machine has one. Nut 
Slide mechanical seal over shaft carefully as shown here holds sleeve on the shaft, has nothing to do with this séal 


With seal on both ends of impeller Apply gasket to casing surface. In- With gasket between the gland and 
shaft, lower unit into pump casing stall, trim flush with face of box casing, tighten gland bolts evenly 


Tighten lock collar to produce drive Swing soft brass spacer ears out of Pipe gland connection to pump dis- 
for rotating parts of mechanical seal engagement now that seal is in place charge. Plug other hole if not used 
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By EDGAR A BURT, Chiet Engineer, Orr & Sembower, Inc. Flash - bock 
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You need a stable flame plus stable Bureau of Mines curve shows general conditions needed for 
se stable flame when using gas of high methane content 
stack conditions if you want to... 


Get good combustion efficiency 


> IN GENERAL, we use four major types and percentage of COs. These read- flame pattern gain. Too, if you're fir- 
of gases for firing boilers: manufac- ings permit us to pinpoint the amount ing oil with the same burner you must 
tured, liquified petroleum (LP), mixed of excess air we need for good combus- have secondary air to prevent carbon 
and natural. All can be broken down tion reaction. formation and smoke. 
more specifically, but since natural gas Air and gas mixture must be thor- Let’s look at how primary air affects 
is the most widely used, we'll point out ough, or smooth and even combustion flame pattern and stability. The more 
what it is, how it acts, and how we can can’t take place. If it’s only partially primary air used, the shorter and more 
tell when we're getting top-notch re- mixed, we can have an even reaction compact the flame. Decreased primary 
sults when firing it. but it won’t be complete. This is be- air lengthens the flame and makes it 
Natural gas, so named because it’s cause heat is required for a complete ‘lazy.’ In a confined furnace this flame 
taken from the ground, is either burned combustion reaction. If gas and air often produces CO which, of course, 
“as is” or it may first be processed mix slowly in a confined furnace that we want to avoid. 


chemically. It’s about 95% by volume is being cooled (surrounded by water) Flame appearance changes’ with 
t methane and ethane, the two lightest the furnace walls may absorb too much change in primary air. At 100% (all 
j gases in the paraffin series. Usually, heat for the reaction to continue. air chemically needed for primary com- 
methane is 7 to 9 times greater by vol- Good mixing generally means split- bustion) the flame is clear blue. As 


ume in the composition of natural gas. ting the air supply into primary and primary air decreases from 100% the 

Like any other fuel, gas needs air to secondary. Primary mixes with the gas flame takes on a hazy blue. With fur- 
burn so we use excess air to make sure before ignition occurs and then, as the ther decrease the flame begins to ‘yel- 
we have enough for the complete chem- mixture’s burning, secondary air is in- low-tip.’ Here we get what we called 
ical reaction of combustion. Most burn- troduced. It’s possible to have combus- a ‘lazy’ flame because the yellow tip 
ers are designed to provide excess air, tion with no secondary air, but the seems to hang on the end of the flame. 


but the best use a minimum—about 15 flame is short, hard, fluttery and makes Flame stability (which means that 
to 25% more than is chemically re- loud ignition, extinction noises. A short the flame will stay in one position with 
quired. flame gives more heat transfer in the relation to the burner face) is perhaps 


Stack gas analysis tells us whether combustion tube and lower rear tube affected most by primary air. Without 
or not we're getting complete combus- sheet temperatures, but smooth com- _ stability, we can’t have a smooth and 
tion. Usual method is with an Orsat bustion is hard to get and the diffi- even fire. It'll either flash back or blow 
which shows presence or absence of CO” culty more than counterbalances the off. Aside from the inefficiency in- 
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gas, 1064 Btu. Shaded range indicates good performance 
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With an Ohio gas, 1040 Btu, results are similar. Drop 
in CO,, stack temperature rise means loss in efficiency 


from your gas-fired boiler 


volved, an unstable flame is noisy and 
obviously dangerous. 

To have a stable flame the primary 
air-gas mixture velocity through the 
port must be about equal to the flame 
reacton speed (linear speed at which 
the flame will burn). If flame speed 
is greater than mixture speed through 
the port, the flame will burn back in- 
side of the port and we have what is 
known as flashback. It'll only burn 
back as far as there’s air to support 
combustion. But if flame speed is con- 
siderably greater than mixture speed, 
we get a fast flashback and the flame 
goes out. 

Flashback isn’t too much of a prob- 
lem in natural-gas firing because it’s 
a slow-burning gas and flame speed 
doesn’t often exceed mixture speed. 
Big danger lies in using other gases 
of high hydrogen or carbon-monoxide 
content with a burner designed for 
natural gas. Their flame speed is much 
higher than methane and flashback can 
be severe. 

Blowoff is the other major cause of 
an unstable flame. Here, the situation 
is reversed—primary air-gas mixture 
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speed exceeds flame speed—and the 
flame lifts and moves away from the 
burner face. If the condition isn’t too 
aggravated the flame will lift, then 
come back to the burner face with a 
vibrating motion and very audible pul- 
sation. We can get this in natural-gas 
firing because of the low flame speed. 

Bureau of Mines curve, Fig. 1, for 
methane isn’t mathematically accurate 
for use with all burners, but it gives a 
general explanation of what happens 
when you fire these gases. 

Horizontal axis is percent of primary 
air required chemically for combustion 
(100% theoretical air). This isn’t ac- 
tual percentage of total air used, but is 
based on what must be used for com- 
plete combustion. 

Vertical axis is boundary velocity 
gradient (slope of the velocity curve) 
at the edge of the port. This slope is 
proportional to the velocity of the pri- 
mary air so we'll discuss it on that 
basis. Keep in mind that (1) the en- 
tire diagram indicates what happens in 
general (2) we're not talking about 
any concrete and actual velocities. 


Note the small. flashback area. It’s 
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not only small, but it ends at about 
75% primary air. With this much pri- 
mary air we'd have loud ignition and 
extinction noises so we use less than 
the 75% maximum. Toc, if we were 
using oil with the same burner we'd 
cut back on primary and feed more 
secondary air to prevent smoke and car- 
bon deposit in the form of soot. 

Below 45% primary, we note the 
flame has a tendency to yellow-tip. We 
avoid this because, aside from forming 
CO, it makes the flame joo long. In a 
horizontal tubular boiler this can mean 
high rear-tube sheet temperatures and 
could cause tube end leakage prob- 
lems or refractory difficulties. 

We know, then, that the amount of 
primary air should be between yellow- 
tip limit and flashback area. In this 
range it should be near the maximum 
to make the flame as short as possible. 

With primary air established be- 
tween these limits, velocity of the air- 
gas mixture should be held below the 
blowoff line on the curve. This will 
depend upon port size. So it follows 
that if the port is sized to limit veloc- 
ity, we'll get (Continued on page 194) 
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DIESELS & GAS ENGINES 


Advantages of 
aluminum bearings 


Long life 

High fatigue strength 

Support high bearing pressures 

High corrosion resistance 

High thermal conductivity 

Simple and easy to make 
Conformability and embedability 
No bearing surface to wear through 


By R F SCHAEFER and D B WOOD 
Aluminum Company of America 


> Port Comrort, Texas works of Aluminum Company 
of America has 220 gas-burning radial engines, generating 
275,250 kw of electricity. With a total of 400,000 hp, this 
is the world’s largest internal-combustion engine plant. 

Gas-burning radia] engines were introduced in 1950, fol- 
lowing development work by both Nordberg and Alcoa 
engineers. The engines are 2-cycle, 14-in. bore and 16-in. 
stroke—first 120 engines are 11 cylinder, last 100 are 12 
cylinder. They develop up to 2125 hp, 1500 kw at 400 rpm. 
Units are designed with port scavenging and port exhaust. 
Advantages are simplicity, low maintenance and the fact 
that they pack a great deal of power into a small area. 

Aluminum bearings. Late in 1949 a complete set of alu- 
minum bearings were installed in Engine C-1, one of the 
last built on the original order at Point Comfort plant. 

Engine C-1] is about 2000 hp, has 11 cylinders, with a 
12-ft top diameter. Bearings of aluminum alloys A and B 
(characteristics explained later) were installed as follows: 
Alloy A: one lower main bearing, one upper main bearing, 
one master-bearing bushing and one generator-shaft bushing. 
Alloy B: two pinion-shaft bushings, 11 knuckle-pin bushings 
and 11 piston-pin bushings. 

This engine was placed on the line on April 28, 1950. 
On Sept 8, after 2059 hours of operation, the bearings were 
inspected. Aluminum bearings showed no wear. 

On Feb 22, 1951, after 10 months of hard service, bearings 
were again inspected and again showed no wear. But in 
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Aluminum main bearing for diesel... 


1951 upper main bearings in the other 119 engines began 
to fail. These engines contained bearings of bronze-backed 
babbitt. 

The following bearings in original engine were of bronze- 
backed babbitt: generator-shaft bushing, lower main bear- 
ing, upper main bearing, master-bearing bushing. The 
knuckle-pin bushing and piston-pin bushing were of bronze. 
Steel-backed babbits were used in pinion-shaft bushings. 

Inspection showed that the bronze-backed babbitt had 
started to separate at the bonding plane. So all upper-main 
bearings were changed to monometallic aluminum. Late 
in 1951, same trouble appeared on original lower main and 
master-bearing bushings. These were also changed to alu- 
minum. After this experience, later engines were fav tory- 
equipped with all aluminum bearings. 

Master bearings of steel with bushings were used in the 
1l-cylinder engines. In the 12-cylinder engines, a one-piece 
master bearing in aluminum Alloy B is used. Crankshaft 
and knuckle pins operate directly in the 550-lb casting 
rotating at 400 rpm with no noticeable wear. 

Bearing alloys. About 85% of bearing alloys marketed 
by our firm are known as Alloy 750. These are usually fur- 
nished as full, permanent-mold castings in form of hollow 
cylinders. 

Typical characteristics of alloys A and B are: yield 
strength; A, 16,000; B, 20,000. Elongation percentage 2-in. 
gage length; A, 8; B, 5. Brinell-hardness number; A, 50; 
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and other aluminum bearings commonly us 


B, 70. Specific gravity; A and B, both 2.88. Average co- 
efficient thermal expansion, in. per in. per F (68F-392F) ; 
A, 0.0000135; B, 0.0000133. 

Cold-worked temper of alloy A is generally used for en- 
gine bearings or other parts that are subjected to large 
differential expansion strains. Where the thermal strains 
are not great, such as bearings in an aluminum crankcase, 
the temper of A usually provides an adequate yield strength. 
Alloy B has greater resistance to thermal strain than 
alloy A. Now, let’s take a good look at the advantages of 
aluminum bearings. 

Long life. In testing life of conventional two-alloy or three- 
alloy bearings, versus aluminum bearings, latter are far 
ahead. This longer life pays you a big bonus at high speed 
or for heavy duty. It prolongs the interval between engine 
teardown and part replacement. Aluminum bearings are 
also free from scoring when they are properly engineered 
and installed. 

Withstand higher pressures. Aluminum bearings have 
operated in breakdown tests from 200 to 300 hours at 4000 
psi before failure, while steel-backed babbitt failed at 2500 
psi after only 20 running hours. Three-alloy (steel-bronzed- 
babbitt), steel-backed cadmium nickel (0.029-in. thickness) 
and steel-backed copper lead (copper 55%, lead 45%), 
under maximum pressure of 3500 psi, ran 15, 20, and 50 
hours, respectively, before failure. 

High fatigue strength. Aluminum bearings stand high 
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ed in many types of modern machinery 


resistance under fatigue because they have no bonding 
planes, as do two-alloy or three-alloy bearings. Being one 
piece makes them tougher. 

High-corrosion resistance. Corrosive elements in oils may 
occur from compounds added to increase the film strength 
and oiliness of straight mineral oil. Solvent-type additives, 
to reduce carbon and varnish formations, can be corrosive 
in action with some metals. Breakdown products of the 
lubricants during operation can also be corrosive. Aluminum 
is free from corrosive attack, permitting safe use of oil addi- 
tives without sacrificing bearing life. 

High thermal conductivity. Aluminum has three to four 
times the heat conductivity of steel, and five times that of 
ordinary babbitt. Aluminum bearings don’t have bonding 
planes to act as barriers to heat transfer. The very rapid 
spreading of heat in aluminum allows dissipation of local 
thermal risers before damage occurs. Heat is quickly trans- 
ferred from inside bearings to outer surfaces. 

Conformability and embedability. Aluminum is plastic 
enough to conform to ordinary misalignment. This _plas- 
ticity allows for good embedability of dirt particles that 
might cause scoring. 

No bearing surface to wear through. As aluminum bear- 
ings are made from metal of same quality throughout, rub- 
bing surface cannot wear through to a layer of different 
material. This prevents shaft damage—a common fault in con- 
ventional-type bearings where more than one metal is used. 
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BLACKBOARD TALKS by author to users cover installation, adjustment and potential trouble spots 


e > ConTROLED - VOLUME PUMPS, also 
Want accurate, reliable 
t of t t . 
controlled- volume pumps : 
at them, how they’re constructed, how 
they should be installed and how we 
: can keep them on the job. 


a Basically, they consist of a plunger 
Then don’t treat them as ‘just another pump’ when you plan that reciprocates in a displacement 


hamb ted, through valves, t 
the layout and make the installation. Here are the do’s and ani 


1 : pumps use a diaphragm between dis- 
don‘ts needed to get the good results your pump can deliver to 
be pumped, but the most common type 
has a suitably packed stuffing box to 
seal the chamber. The latter is the 

By B BERTOLET, Service Manager, Milton Roy Company one we'll discuss here. 

Installation must be right if the 
pump is to do a good job. A controlled- 
volume pump is an instrument, a rugged 
one to be sure, but, like most instru- 
ments it needs the right installation and 
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SYMPTOM 


CAUSE 


Pump won‘t operate 


A trouble-shooting chart speeds repair in emergency breakdown 


SYMPTOM 


Blown fuse 
Starter thermal- 


overload device open 


Leaky relief valve 


Liquid too close 
to boiling point 


CAUSE REMEDY 


Subcool liquid or 
raise suction pressure 


Repair or replace 


valves or seats 


Low liquid-level Fill suction Motor overheats 
cutoff function tank 
Power doesn’t match Check power supply 
Broken wire Locate, repair motor characteristics against motor nameplate 
Low voltage Determine reason Too little, or wrong Check lubricant level 
Liquid ‘‘frozen”’ Thaw out lubricant in gear case and type. Replace if 
in pump doubtful 
Doesn't deliver Overload. Pump operated Check operating condition 
, tated capacity above rated capacity against mfr specs 
Starved suction Increase suction Wrong lubrication or Adjust packing, check 
head or pipe size too tight packing lubricant type 
Suction leaks Eliminate leaks Overall wrong lubri- Check all lubricating 
Suction lift Reduce suction 
too high lift Mechanical Check alignment of 
i I work rts 
Liquid too close Subcoo! liquid 
to boiling point or raise suction Noisy operati 
ee N | clicking and 
rma. 
Wrong stroke Correct adjustment 
amplified by natural 
Leaky packing Adjust or replace resonances in piping 
system. Generally, no 
Wrong speed Check line voltage, fer 
frequency against 
motor nameplate Loose rod bushings Replace worn bushings 
ind pins if 
Worn, dirty Clean or replace 


Erratic delivery Gear backlash Adjust or replace gears 
Leaky suction Repair or replace End play in high- Shim shaft 
or packing piping, packing speed shaft 9 
Worn, dirty Clean or replace Worn bearings Replace 
valves or seats refill 
Wrong type or lack Drain, refill gear case 
Low suction increase suction of lubricant with proper lubricant 


pressure 


pressure 


startup procedure. About 75% of calls 
we get for help come from people who 
have just put a pump into service. It’s 
significant that in about 95% of the 
cases the trouble results from some vio- 
lation of good installation or startup 
practice. 

Pump location and piping layout is 
important. These factors can’t be cov- 
ered by an instruction book. Nor can 
a book control the thinking of the pip- 
ing-layout draftsman who, perhaps 2000 
miles away from the job, doesn’t bother 
with basic installation practice. “After 
all,” he says, “it’s just another pump.” 

General design of controlled-volume 
pumps makes it obvious that they should 
be firmly secured to a solid founda- 
tion, preferably a concrete pad, of 
adequate size and high enough to pro- 
tect the pump’s drive mechanism from 
becoming flooded when the area is 
washed down. Too, the pump should 
be located to allow easy maintenance. 
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Piping to and from the pump should 
be well supported to prevent misalign- 
ment of the pump assembly. 

Suction-line importance can’t be em- 
phasized too strongly. Purpose of this 
line is to supply the pump with liquid 
under sufficient absolute pressure so the 
displacement chamber will always be 
filled at the end of the suction stroke. 
If possible, the pump should have 
“flooded suction,” that is, the liquid 
level in the source tank should always 
be above the pump’s suction fitting. 
Pumps, in certain sizes, will operate 
satisfactorily with suction lifts of up to 
20 ft of water. But maintenance be- 
comes a problem in these cases because 
even slight leakage in suction piping, or 
at the pump’s stuffing box means er- 
ratic operation. 

Further, the suction-line material 
must resist chemical attack of the 
liquid being pumped and the line 
should be as short and direct as pos- 


sible. It should be big enough to pre- 
vent any appreciable pressure drop at 
the pump. Maximum instantaneous, 
not the average flow rate is the design 
factor in sizing. The pump’s suction 
fitting is big enough to give maximum 
flow, but it shouldn’t be used as a guide 
to suction-line sizing. 

Suction connection at the source tank 
should be a couple of inches above the 
bottom of the tank to give a settlement 
zone for undissolved particles of solid 
chemicals, sludge, etc. This is par- 
ticularly important with low-capacity 
pumps—30 gph or less. Avoid trouble 
by setting up a means of draining and 
flushing the source tank settlement 
zone. Suction-line strainers are added 
insurance if there’s dirt or other for- 
eign matter in the solution. 

Tubing, rather than pipe, should be 
considered for the suction line. Its 
smoother interior and its ability to form 
sweep bends reduces pressure drop— 
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important where the liquid handled is 
of high vapor pressure or high viscos- 
ity. Here, pressure drop means flash- 
ing or cavitation. Either causes erratic 
operation. Flashing is instantaneous 
boiling; cavitation is the failure of the 
liquid to follow the motion of the 
plunger in the displacement chamber, 
causing cavities or voids. 

Where a long suction line can’t be 
avoided, surge chambers installed in 
the line next to the pump can hold 
down pressure drop. The surge cham- 
bers are exactly like those used with 
reciprocating pumps to smooth out the 
discharge, except here they’re put on 
the suction side and provide a positive 
head to immediately supply pump’s 
suction demand. 

-If the job means handling liquified 
gases, such as carbon dioxide, Freon, 
etc, it may be necessary to subcool the 
liquid to avoid flashing caused by pres- 
sure drop on the suction stroke. And, 
with viscous liquids, it’s sometimes 
necessary to up suction tank pressure 
with air or inert gas when atmospheric 
pressure can’t make the liquid flow to 
the pump. 

Now, let’s take a look at the discharge 
piping. As with all positive-displace- 
ment pumps, if the discharge line is 
blocked—and there’s no relief device, 
or one that doesn’t work—something 
has got to give. Controlled - volume 
pumps, even in small sizes, can develop 
mighty high pressures in a closed sys- 
tem and the discharge piping must have 
a dependable relief valve or rupture 
disk. If a rupture disk, make sure it’s 
rated from both pressure and tempera- 
ture standpoints, and that it’s the right 
material for the service. 

Relief device discharge outlet should 
be led to a point of safe disposal of the 
liquid being pumped: Generally, it’s 


CUTAWAY of liquid end shows stuffing box and unique step-valve assembly. Pressure differential must be positive across pump 


Good layout, right startup method— 


Keys to controlled-volume pump life 


brought to a drain or the source tank 
and set up so relief device leakage will 
be visible. This is important because 
even a small leak might be a large per- 
centage of the capacity of a small pump. 

Sometimes the relief device is part 
of a closed loop that comes back to the 
suction line. If so, the connection to 
the suction line should be on the tank 
side of any suction-line shutoff valve to 
permit isolation of the pump. 

Thermal overload devices, or pres- 
sure switches in the motor circuit don’t 
function quickly enough in an over- 
pressure situation. In a hydraulic sys- 
tem that’s completely filled with liquid, 
addition of just one more drop will 
theoretically raise the pressure to in- 
finity—so the relief device must act 
instantly when it senses overpressure. 

Coming back to pressure drop for a 
moment, the discharge line must be big 
enough to handle maximum instantan- 
eous flow from the pump. The pump 
will raise pressure enough to force the 
liquid through a too-small pipe, but it 
does so at the expense of excessive 
wear-and-tear on the pump’s drive 
mechanism. 

A positive pressure differential must 
exist across the pump for positive seat- 
ing of the free ball-check valves to get 
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accurate metering. If suction pressure 
is higher than discharge pressure, liquid 
would flow through the pump even if 
it wasn’t in service. This could happen, 
for instance, if the suction tank was 
on the third floor of a building, the 
pump on the second floor, with dis- 
charge to an open mixing tank on the 
first floor. There is a way to handle a 
situation like this, but it takes special 
equipment and should be avoided. 
Some services, such as _ handling 
highly abrasive slurries, or liquids of 
limited solubility cause deposit of abra- 
sive crystals in the stuffing box. To get 
around this, it’s a good idea to specify 
that the new pump be fitted with a 
stuffing box flushing system. Two types 
generally used are: (1) The through 
flush, in which water or some other sat- 
isfactory liquid enters one side of the 
stuffing box, flows through the lantern 


“ring and out from the other side to 


waste. (2) The internal flush, in which 
the flushing liquid (part of that being 
pumped) enters the stuffing box under 
slight pressure and returns to the pump 
in the following manner: The discharge 
stroke forces some of the liquid into 
the packing. On the suction stroke, 
displacement-chamber pressure drops to 
suction-line pressure, packing relaxes 


\ 
j 
» 
4 


Smell diameter pipe or 1PS 
or small diameter tube %q" OD 


Remove fubrication fitting 


~-Check valve 


Needle volve 


Stuffing box (must be 


packed with properly 
odjusted outomatic 
acting) 


STUFFING BOX flush system means less packing wear when pumping abrasive slurries 


slightly and a small amount of flushing 
liquid flows up through the stuffing box 
along the plunger. It’s effective in 
keeping the stuffing box clean and gives 
best results when vee or chevron pack- 
ing is used. 

Some pumps designed to handle 
highly corrosive chemicals, such as sul- 
furic, nitric, or hydrochloric acids, or 
ferric chloride, have a so-called “catch- 
all” gland. This special gland has a 
cored-out well to catch stuffing box 
leakage. A tapped opening drains the 
internal well. 

Safety is the order of the day during 
installation. Remember, in all prob- 
ability the pump will handle a haz- 
ardous liquid, so system layout and 
actual installation calls for clear think- 
ing. Perhaps the most important thing 
to keep in mind is that this is a posi- 
tive-displacement pump and pressure 
in a closed hydraulic system can rise 
very fast. 

Installation completed, we arrive at 
the critical startup period. Many times, 
people who take over the startup 
haven’t had anything to do with the 
installation. This is where it pays to 
make a toothcomb check of suction, 
discharge, flush, electrical, and any 
special connections. Be sure there’s no 
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dirt, compound, etc, in the suction and 
discharge lines. The only way to do 
this is to flush the lines. Check plumb- 
ing for tightness. Check location of 
valves, switches, etc, for possible emer- 
gency operation. Be sure the relief 
device is the right one—and in the right 
place. Check all foundation bolts and 
the bolts on the pump assembly. 

Gear reducers on these pumps need 
special lubricants. Generally, they’re 
worm or combination spur and worm 
reduction. They have high ratios and 
generate a lot of heat. Some reducers 
have ihe right amount and quality of 
lubricant in them when they’re shipped 
from the manufacturer, some are 
shipped dry. Don’t operate the reducer 
without checking this. Each gear-re- 
ducer manufacturer has his own lubri- 
cation specification which should be 
strictly followed. 

The pump may have been shipped 
from the factory months or even years 
before actual startup. Maybe it’s been 
exposed to extremes of temperature 
and humidity. If there’s any chance of 
this, drain and refill the gear case. 
Certain additives in these oils break 
down when they absorb moisture and 
when they are in contact with polished 
metals during long storage periods. 
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Moving parts—connecting rods, cross- 
heads, etc,—generally have grease fit- 
tings, though some pumps are oil-bath 
lubricated. Follow pump manufactur- 
er’s lubrication instructions. Stuffing 
boxes, when flush systems aren’t used, 
need special lubricants because a lot 
of friction develops between plunger 
and packing. Ordinary cup greases 
are attacked and made useless by the 
solution being pumped. If you’re using 
the recommended stuffing box grease 
be sure to check with the manufacturer 
when you start handling another liquid. 
It is quite likely you'll need a differ- 
ent grease. Another tip: Before start- 
up, completely release the packing 
gland, then pull it up just finger-tight. 

Experience proves, especially in frac- 
tional horsepower sizes, that before 
using the pump the stroke should be 
adjusted to zero and the motor oper- 
ated for 10 to 15 minutes. This thor- 
oughly distributes the gear oil through 
the bearings, gear faces, etc. 

Water test the pump, if possible, 
before you start pumping the chemical 
solution. With water, you can test the 
entire system without hazard. To do 
this, fill the suction tank with water to 
a point above the pump’s suction con- 
nection. Open the pump’s suction valve. 
If you’ve reduced stroke to zero, as sug- 
gested above, reset it to about 1/3 full 
stroke. With a plugged tee in the dis- 
charge line (recommended as a per- 
manent setup for startup and test), you 
can close the discharge valve and re- 
move the tee plug. Operate the pump 
with a free flow from the tee for about 
10 minutes. Then increase to 2/3 stroke 
and operate for another 10 minutes. 
Finally, increase to full stroke and 
operate this way for 10 minutes. If the 
pump has a flush system, the flush 
should be on during the test. 

After completing the pump test, re- 
plug the tee, open the discharge valve 
and put the pump on the system. Stroke 
can be adjusted for desired chemical 
feed and the system tested for leaks 
at the same time. Feed rate is propor- 
tional to stroke length, so it’s easy to 
calculate stroke setting for the desired 
feed. For instance, if pump rated ca- 
pacity is 30 gph at 3-in. stroke, we get 
a 25-gph delivery with a stroke setting 
of about 2% in. 

Capacity ratings, with most pumps, 
are based on pumping water at room 
temperature. Ratings range from about 
85% of theoretical capacity in small 
sizes to about 95% of theoretical capac- 
ity in the larger sizes. Such derating 
allows for unknown factors when pump- 
ing liquids other than water. 

With pump and system testing satis- 
factory, the pump is ready to go to 

(Continued on page 198) 
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By ARNOLD FEATHAM 


Engineering Laboratory and Research Dept 
The Detroit Edison Company 


FAST STARTING of turbine-generators to meet sudden load increases invites dam- 


age unless units get smooth handling. 


Acceleration indicator gives safety factor 


Accelerometer cuts risk, 
helps turbines start fast 


Ever have to bring a turbine-generator up to synchronous 
speed in a hurry? Here’s how we do it with an acceleration- 
indicator and speed-recorder assembly we built in our plant 


ENGINEERS KNOw that getting a tur- 
bine-generator on the line fast is a 
touchy business. Load increases often 
make it necessary to start a unit and 
bring it up to synchronous speed as 
quickly as possible. And, if it isn’t done 
just right, it’s easy to damage the unit. 

The operator is a busy man, with 
many things to watch when faced with 
this job. In our plant, until recently, 
the only help he had in setting the 
steam-admission valve for correct ac- 
celeration was the speed indicator 
mounted on the turbine. 

To set the valve by watching the 
indicator is difficult because a speed 
change during a minute’s interval has 
to be noted mentally. Changes are small 
and hard to read, and many times 
there’s apt to be a considerable delay 
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before the operator can start any neces- 
sary corrective action. First correction is 
likely to be too much or too little and 
several minutes go by before he gets 
the right setting. Any later change 
from this setting gives the same trouble. 

At our Conner’s Creek Plant, we 
hunted for an answer to this problem. 
Since this is the age of the “electronic 
brain,” we believed the solution would 
be an instrument that would do the 
operator’s computing and give him a 
continuous indication of acceleration. 
A glance at the instrument would tell 
him how to set the admission valve. 

We built an experimental accelera- 
tion indicator designed to do the job 
we had in mind. It worked very well 
and, as a result, it’s aow much easier 
to carry out several “quick-start” pro- 
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cedures. One is for a unit that has been 
shut down over night, another’s used 
after a week-end shutdown, and a third 
for after an overhaul. Example: After 
a week-end shutdown, a unit should be 
brought up to 400 rpm in five minutes, 
or 80 rpm per minute. After five min- 
utes at 400 rpm, it should be brought up 
to 1800 rpm at 40 rpm per minute. 
Our acceleration indicator helps us to 
do exactly that. 

Basically, the indicator is similar to 
one of the most important units in an 
analog computer—the feedback ampli- 
fier-type differentiator. This unit sup- 
plies an output current proportional to 
the time rate-of-change of a voltage 
applied to its input. : 

With our indicator, we take a volt- 
age representing speed from the tach- 
ometer generator used with the regular 
speed indicator. The differentiator sec- 
tion of our instrument calculates the 
rate of change of this voltage and gives 
an output representing acceleration, 
shown on a meter scale. In addition, 
since we don’t have individual speed 
recorders on the turbine-generators, we 
built a speed recorder into our instru- 
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ACCELERATION-INDICATOR and speed-recorder assembly, mounted on caster- 
equipped cart, allows plug-in to connector at individual turbine-generator gage board 


_---Difterentiating copacitor 


Filter & 
differentiating 
unit 


“Connector unit (one unit 
mounted on each gage 


Current amplifier 
(99.9 % negotive feedback) 


boord. Adjustable voltage 
divider used to foke care 
of differences in individual 
tochometer generators) | 


Potentiometer-type 
speed recorder 
O- 2000 rpm (0-lOmv) 
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SCHEMATIC DIAGRAM shows tie-in from tachometer generator through gage board 


to filter, differential 


ment assembly to give us a record of 
the procedure followed, photo p 131. 

Schematic diagram, above, gives a 
general idea of the method. Output 
voltage of the tachometer generator on 
each turbine comes to the connector 
unit on the gage board. Each connec- 
tor unit has a receptacle that takes a 
cable from the portable acceleration- 
indicator and speed-recorder assembly. 
The cable ties into the filter and dif- 
ferentiating capacitor unit. From this, 
connections are made to the speed- 
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capacitor unit and to speed-recorder 


and amplifier-units 


recorder unit and amplifier unit, which 
has an output meter calibrated to show 
acceleration. As the schematic shows, 
these last three units are assembled 
on a caster-equipped cart. Photo shows 
the amplifier on top of the cart, the 
recorder mounted below. 

Tachometer generators are dc, but 
have only two-segment commutators. 
They’re driven through a reduction 
unit at about one-quarter of the tur- 
bine speed. Result: Output is a pul- 
sating voltage which may be thought 
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of as a dc component with a large, low- 
frequency ac component superimposed 
on it. Magnitude of the dc component 
varies linearly with turbine speed up 
to a value of about 1.3 volts at 1800 
rpm. The ac component has a peak 
value almost equal to the de com- 
ponent and a frequency of about 15 
cps at 1800 rpm. At 120 rpm, frequency 
is only 1.0 cps. 

Each turbine gage-board connector 
unit takes leads from the correspond- 
ing tachometer generator. Since the 
output of a particular generator may 
differ considerably from the approxi- 
mate value of 1.3 volts at 1800 rpm. 
we added an adjustable voltage divider 
so we could set the voltage, after pass- 
ing through the filter, at a standard 
value of 0.9 volt at 1800 rpm. 

Filter unit serves to get rid of as 
much as practicable of the ac com- 
ponent of the tachometer voltage with- 
out seriously affecting the desired dc 
voltage to be applied to the accelera- 
tion indicator. Presence of the ac com- 
ponent would cause large fluctuations 
in indication and make our instrument 
useless. The filter is a two-section re- 
sistance-capacitance, or R-C type, and 
does a good job though it will allow 
a small fluctuation of indication at low 
turbine speeds. If we had tachometer 
generators with more commutator seg- 
ments, our filter design problem would 
have been easier. 

With the filter taking out most of the 
ac component, we get a dc voltage 
proportional to turbine speed. Next, 
to get the rate-of-change of this voltage 
to indicate acceleration, we chose an 
effective and commonly used capaci- 
tance method of differentiation. This 
depends on the fact that current through 
a capacitor is proportional to the rate 
of change of the voltage applied to it. 
To measure the current, we used a 
negative feedback-type current ampli- 
fier. This measures current, but the 
feedback circuit maintains amplifier in- 
put voltage at practically zero. In other 
words, current is measured without af- 
fecting voltage across the capacitor. 

Maximum rate-of-change available 
for the differentiating circuit depends 
on two factors: (1) Filter output volt- 
age, which in this case is 0.9 volt at 
1800 rpm. (2) Desired full scale read- 
ing of the acceleration indicator, which 
we chose to (Continued on page 210) 


CORRECTION 


In Power, November 1956, 
p 115, first word in next- 
to-last line of first column 
should be pulling, not pulls. 
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LUBRICATION FIELD NOTES: 1 


Almost every article on motor lubrication un- 


derlines pitfalls of too much lubricant. 


But Sim Jester, lubrication engineer with 


Gulf Oil Corp, points out that overlubrication 


is still a weak spot in plant maintenance. Here, 


in the first article of a series on practical lube 


problems, he says... 


Overlubrication is still 
a motor-bearing killer 


m “Your GREASE is no darn good,” 
yelled an excited voice at the other end 
of my phone. “It burned out bearings 
in the motor that drives our only air 
compressor. Now we’ve got no air sup- 
ply, and no automatic control for our 
production machines. Our whole plant’s 
shut down. What kind of grease you 
giving us anyway?” roared the super- 
intendent. 

Calls like this are not. infrequent. 
All too often the customer picks on the 
lubricant first when a bearing or gear 
field problem crops up. It’s my job, as 
a field lubrication engineer. to discover 
the real trouble and correct it. Here's 
what I found in the plant mentioned 
above: 

They had already replaced the ball 
bearing when I arrived. The one re- 
moved was all gummed up. As the su- 
perintendent put it, “neither gasoline 
nor kerosene would clean it.” I pointed 
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out that mineral spirits or Stoddard’s 
solvent would be a safer and more ef- 
fective cleaner. 

There were ample signs of excessive 
heat; you couldn’t turn the bearing’s 
inner race. I suggested a look at the 
compressor. It was driven through a 
multiple V-belt, with an overhung pul- 
ley on the motor. Whole unit was 
crowded up against a wall in a narrow 
passageway. Bearing on the V-belt side 
of the motor had failed, and the one 
they’d just installed was running hot. 

I scraped my finger under winding 
side of the bearing and got a walnut- 
sized lump of grease that had been 
forced out. Its color and. consistency 
were normal, indicating grease in ex- 
cellent visual condition. But the reliet 
plug under bearing was untouched so 
any excess grease came out through 
the bearing closures. 

Electrician said he first packed the 
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new bearing by hand. After assembly 
he forced more lubricant in with a 
grease gun. Schedule called for re- 
greasing once a month. 

I’d seen enough to convince me the 
bearing suffered from overlubrication 
and, if given half a chance, the grease 
would be entirely satisfactory. Bear- 
ing on the back end of motor was OK. 
Although not as heavily loaded, it 
didn’t get all the babying because it 
was simply harder to reach. 

Why bearing failed. The bearing 
failed because it was killed with kind- 
ness. Initial over-greasing packed it 
solid. When it turned, grease was 
whipped up, generating excessive heat 
and pressure. Some grease was forced 
through the seals, but pressure was 
still maintained within. Overheating 
and mechanical working prematurely 
disintegrated the grease. Frequent re- 
greasing repeated the destruction cycle. 
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Meet the author 


In twelve years as a lubrication engineer, Sim Jester has 
solved many lube problems. His work with the Product 
Application Department of Gulf Oil Corp takes him into 
all kinds of industrial and power plants. He prepares lubri- 
cant recommendation charts, advises on plant practices, sets 
up oiling procedures and investigates complaints on the use 
of oil and grease. 

Before joining Gulf seven years ago, he did similar work 
for Shell Oil Company. 

His background also includes a year as boiler designer 
with Combustion Engineering, Inc, and five years with Amer- 
ican Engineering Company, designing, applying and selling 
hydraulic pumps and related equipment. He received his 
engineering degree from MIT, gained his first practical 
engineering experience in ship engine rooms. 

A member of the American Society of Lubrication Engi- 
neers, Sim is making lubrication his life work. The incidents 
and down-to-earth solutions presented in Lubrication Field 
Notes are all based on experience. 


Proper lubrication with the right 
amount of grease would have permit- 
ted adequate expansion within the 
housing. With the excellent grease they 
were using frequent relubrication was 
unnecessary, and in fact caused trouble. 
It was a case where a little was enough, 
more was too much. 

My recommendation was to grease 
the bearings once every 4 to 6 months. 
This is often enough when the motor 
is properly aligned. The superintend- 
ent threw up his hands. He said they 
couldn’t chance a bearing failure. Nor 
could they remove the relief plug to 
let out old grease and relieve excess 
pressure. This was too much to ask 
in the crowded space. I warned that 
they were in for more trouble if they 
kept on packing in so much grease. 

We finally hit on a solution. Super- 
intendent agreed to remove the relief 
plug and hang a small can underneath 
to catch excess grease. Then mainte- 
nance man could grease the bearing 
whenever he wanted, but pressure 


couldn’t build up to generate heat. 


This also removed danger of grease 
being forced up the shaft towards the 
motor windings. 

Good practice. In a large Eastern 
brewery I noticed the complete ab- 
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sence of fittings on all grease-lubricated 
motors. The plant’s regular oilers said 
they didn’t touch the motors and re- 
ferred me to the electrical department. 
I learned that motors were carefully 
hand packed with a high-quality grease 
during overhaul and plugs were used 
in place of grease fittings. Once a year 
the electrical department properly 
greased all motors that hadn’t been 
overhauled in that time. Had this pro- 
cedure been followed the bearing fail- 
ure previously described would not 
have occurred. 

Careful precautions can’t protect 
equipment from the clutches of the 
fellow who has more brawn than brain. 
I spotted one of these characters in 
the maintenance shop at a large brass 
mill. The new lubrication supervisor 
was in a remote part of the plant and 
I waited in the shop office while they 
located him. I could see most of the 
shop through the windows. In a back 
corner, men were overhauling a large 
motor-driven blower. One man began 
to grease the motor bearings. At least 
they were doing it while the motor was 
running. 

My attention was distracted for a 
minute or so. When I looked back the 
man was still at it, pumping grease 


steadily into the same bearing. Every 
once in a while he looked to see if it 
was coming out anywhere. I assumed 
he’d removed bottom relief plug and 
was “flushing” the bearing—not ex- 
actly the most effective way to do it. 

He was using a grease gun that held 
about 12 oz—enough for a dozen or 
more such motors. But he had to refill 
it since he had pumped all the grease 
into one bearing. Armed with a freshly 
loaded gun our grease boy hooked onto. 
the other bearing and this time I 
counted his strokes. I could bardly 
believe my eyes as I watched him 
pump 52 strokes of grease into that 
one bearing which couldn’t have been 
more than 4 in. OD. This plant had 
called us in previously to make sug- 
gestions for improvement of lubrica- 
tion conditions, and here was a fine 
example of what not to do. 

When the lubrication supervisor ar- 
rived, I told him what I’d seen. We 
looked at the motor. Much to my sur- 
prise the relief plugs were intact and 
showed no signs of having been re- 
moved. Unfortunately, outboard bear- 
ing seals had held up under this ter- 
rific pressure and there wasn’t a sign 
of excess grease on the outside. No 
(Continued on page 212) 


133 


+ 
‘ 
> 
i 
q 
¥ 
| | | 


FOUR JUNCTION TRANSISTORS mounted on small plug-in base replace two or more tubes and other amplifier 


components 


Transistors have established a fine reputation in communications and computers. 


Soon you'll meet them in industrial control. 


® AT PRESENT transistors are being 
used only for some of the trickier con- 
trol tasks, but if they perform as ex- 
pected you'll probably see these versa- 
tile midgets used in place of more 
familiar components in a wide variety 
of controllers. Transistors are used 
exclusively in place of electron tubes 
in a steel-rolling-mill control designed 
by General Electric and U.S. Steel for 
latter’s Irvin Works at Dravosburg, Pa. 
The regulating system that controls 
sheet-steel thickness in the high-speed 
cold reduction mill combines transis- 
tors with magnetic amplifiers to get 
rugged, dependable units needing lit- 
tle or no routine maintenance. System 
was put into operation more than a 
year ago. Other companies are active 
in developing transistor applications. 
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What you should 


Transistors can be put to work wher- 
ever it’s advantageous to amplify a 
control signal. Because they’re more 
rugged and more reliable, they'll prob- 
ably replace electron tubes of present 
controllers and will be used in new 
applications where designers would hes- 
itate to use tubes because of vibration 
or other adverse conditions. Example: 
Operating relays from _photocells, 
thermocouples or directly off instru- 
ment shunts. Power capacity of tran- 
sistors is increasing (now available 
with 60-w internal dissipation) and 
they'll be suitable for motor loads driv- 
ing rheostats, tap changers, etc. They 
can handle larger loads when used with 
magnetic amplifiers. Promising future 
for transistors is with precise de motor 
speed control in conjunction with ro- 
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tating amplifiers such as amplidynes 
and rototrols. It’s even possible that 
power of transistors will soon be great 
enough to control exciter or generator 
fields directly. Simplicity, reliability 
and quickness of response are all in 
their favor. At present cost, power lim- 
itations and restricted operating tem- 
peratures are chief stumbling blocks. 

What is a transistor? Certain ele- 
mental substances, for example, ger- 
manium, are called semiconductors be- 
cause under some conditions they 
conduct electricity and under other 
conditions they don’t. Typical transis- 
tor for industrial control is the junction ° 
transistor, sketch, p 135. It’s made of 
three sections pressed together; two 
sections of n-type germanium with a 
section of p-type germanium between. 
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JUNCTION TRANSISTOR in common-base 
circuit. Weak input signal is amplified 
to operate a relay or controller motor 


TWO CIRCUITS used for amplifiers. Each 
has special characteristics that recom- 
mend it for a particular control job 


know about transisiors 


The germanium from which transistors 
are made is first refined until it is very 
pure. Then minute, carefully controlled 
quantities of another element are added 
to produce the different properties of n 
and p germanium. To fully understand 
the difference between n and p ger- 
manium requires a pretty thorough 
knowledge of electronic theory, but 
roughly it is this: n germanium behaves 
as though it had negative properties, 
that is, it tends to give off electrons, 
while p germanium acts as if it has pos- 
itive properties, or tends to absorb elec- 
trons. (Refer to Basics, Power, Aug 
1956, p 148.) Because action takes 
place at adjoining surfaces of n and p 
sections, combination is called a junc- 
tion transistor. (It’s possible to make 
p-n-p as well as n-p-n junction transis- 
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tors.) The germanium sections are very 
small. Units shown in photo, p 134, 
small as they are, consist mostly of 
a hermetically sealed jacket that sur- 
rounds the germanium. 

How transistors work. Junction or 
“barrier” between sections acts as rec- 
tifier under normal conditions; current 
will flow from n to p but not from p 
to n. A direct current can flow from 
emitter to base (in common-base cir- 
cuit, at left in sketch) if connected in 
circuit with correct polarity. The input 
control in this circuit is the photocell 
or other device that originates the sig- 
nal. If input circuit is open, load-circuit 
current can’t flow because it is blocked 
by the p-n barrier between the base and 
the collector. When input current flows 
through the p section, however, it 
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changes the nature of the p section so 
that current in the load circuit can 
flow through the n-p barrier. Thus, the 
transistor acts like a valve, with the 
load being a relay coil, motor winding 
or magnetic amplifier. Currents in in- 
put and load circuit are about the same, 
but load circuit voltage can be much 
larger than input circuit voltage. With 
constant current, power (EI) is pro- 
portional to voltage, and amplification 
of 2000 times or more is possible. 

Two other circuits are frequently 
used, the common -emitter and com- 
mon-collector, counterparts of electron- 
tube circuits. They make transistors 
adaptable to many control operations. 
A lot has to be learned about transis- 
tors for industry, but their advantages 
are sure to increase their use. 


Bose Load 
Common 
N P N base 
ace 
/nput 
control 

Load 
_ 
— 
Load alk 
i 
135 


lectrical 


No. 9: Single-phase motors 


SPLIT-PHASE CAPACITOR motor is lead- 
ing general-purpose type where good 
starting torque is needed. Capacitor in 
starting winding causes phase displace- 
ment, creates in effect a 2-ph winding 
during starting period. When rotor 
reaches about 80% of full speed, cen- 
trifugal switch opens starting winding 
circuit. Motors are reversed by inter- 
changing connection of starting and 
running leads. Rotor must be stopped 
before it can reverse. Resistance split- 
phase type is popular where less start- 
ing torque is needed; starting winding 
is wound with small size wire to get 
higher resistance than running winding. 


CONSTANT -CAPACITOR motor keeps 
winding with capacitor connected while 
motor is running. These motors, used 
mainly for fans, blowers and some con- 
trol applications, have less starting 
torque than capacitor-start motors, but 
more than shaded-pole types. They’re 
adaptable to multispeed operation and 
can be reversed while running. More 
expensive than split-phase motor of 
same size, they’re generally under 1% 
hp, but can be made in larger sizes. 
Multispeed motors usually have special 
connections that change number of 
poles in windings, but smaller sizes can 
change speed by varying capacitance. 
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5 single-phase motor 


designs 


> SINGLE-PHASE MOTORS, with exception of the series type, are induction 
motors. Induction motors will run fine on single phase once they are 
started—but it takes some tricks to start them. Chief difference in var- 
ious types is the starting method. Each type has its advantages and dis- 
advantages for any particular use, so its worthwhile to take a look at how 
they operate before selecting. Voltages are keyed to lighting and ap- 


pliance circuits. Dual voltage is usual above 44 hp. 


By NORMAN PEACH, Assistant Editor 
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REPULSION - INDUCTION motors have 
wound rotors and brushes. Brushes are 
connected together to close rotor cir- 
cuit. Motors have high-startig-torque 
characteristics similar to dc series mo- 
tors, but are losing popularity for many 
uses as split-phase capacitor motors are 
improved. Of many variations, most 
common is repulsion-start induction-run 
type where commutator bars are short- 
circuited and brushes lifted by centrif- 
ugal mechanism when proper speed is 
reached. Some designs have squirrel- 
cage winding embedded in bottom of 
slots. Stators are usually 110/220 v. 
Shift the brushes to change rotaiion. 


SHADED-POLE motors produce phase 
difference in motor’s magnetic field by 
means of a coil, usually of one turn, 
around part of stator pole. Main wind- 
ing induces current in shaded coil that 
lags current in main winding. Shaded- 
pole motors have low starting torque 
and high slip in speed. They’re not re- 
versible, but are often adapted to multi- 
speed operation by voltage control. 
You'll find them widely used for smal] 
fans and low-torque appliances. They’re 
inefficient compared with other types, 
but in usual sizes this isn’t as important 
as simplicity, lower price, ruggedness 
and need for little or no maintenance. 


SERIES MOTORS for ac operation re- 
semble their de counterparts. They 
have wound armature, field coils, com- 
mutator and brushes all connected in 
series. Field core is laminated and 
turns are kept to a minimum to reduce 
inductive effects. When operable on 
both ac and de they’re called universal 
motors. They have high starting and 
running torque, but speed varies with 
load. This makes series motors excel- 
lent for portable tools; as load gets 
tougher, speed comes down and torque 
goes up. Reverse rotation, even under 
load, by interchanging connections: 
Connect A» to Fy instead of Ay to Fy. 
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L IDEAS to help you speed up your 


Quick, easy way to clean air filters and screens 


Most plants have air-filter cleaning 
problems. Return-air line at our store 
gives us trouble with lint. We solved 
headache by putting a screen over the 
return-air grills. Now we clean these 
screens every week, second photo. 
Another problem was washing our 
roof filters where water pressure is 
low. But we solved low-pressure prob- 
lem by using gear pump shown. Pump 
has up to 125-psi pressure at nozzle. 


Our pump unit has a high-pressure 
hose with gage on discharge side. Noz- 
zle is copper tubing with a 14-in. globe 
valve for shutoff. End of tubing is 
wedged down to %& in. orifice. 

In our beauty-salon unit we had to 
install Goodyear Pliotron filters as they 
car. be washed in cold water. Also, 
because of location, these were the only 
filters we could use in our building. 

W A Lupwic Washing‘on, D. C. 


Hondle 


Threaded dowel 


12,000-acre rice crop saved by emergency crank-repair 


Crankshaft’ of 300-hp diesel drove a 
120,000-gpm irrigation pump at 200 
rpm. Those old-time cranks were made 
by shrinking the crankwebs over the 
crankpins. Our trouble was that main 
crankshaft loosened and slipped in the 
web of No. 1 crank, sketch. This fault 
is not unusual with built-up crank- 
shafts. 

Usual repair was to drill into cir- 
cumference of crank and web bore, 
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then drive in tapered dowel pins. But 
I used an improved dowel pin on this 
job. I drilled four 29/32-in. holes with 
a ratchet, then tapped them with 34- 
in. pipe tape. I made special threaded 
dowel pins, sketch. Pins had handle 
to screw in tight. Then handle was 
hacksawed and end peaned over. 

As shaft had slipped in No. 1 web, 
timing of all injection nozzles and 
valves was out about 20 deg. After 


-crank was doweled, I turned back the 


shaft to give correct injection and valve 
opening. This job took 48 hr—my only 
tool was a ratchet, but our rice crop 
was saved. I suggest doweling all old 
built-up cranks in this way just to keep 
them from giving trouble. 

W R Penper St. Petersburg, Fla. 


Did you know... 


that Smooth-on iron cement is good for 
patching flange faces? I used it on 
flanges that were wire drawn by 850-F 
steam at 640 psi. That was two years 
ago and there has been no leakage to 
date. Before cement hardens, smooth off 
the excess cement with a putty knife, 
then file level. I’ve had good luck with 
this method on boiler handhole landings. 
Also on superheater handhole plate 
landings that were leaking badlv. 
AF Baptiste Brooklyn, N.Y. 


Have you heard... 


about the chief engineer who erred a 
bit with the slip stick? He calculated 
the submarine-type cable needed for 
the span from his 1400-ft-level pump 
to the surface powerhouse switchboard. 
But lo and behold!’ The cable lacked 
some 300 ft of making the stretch. 

Not too perturbed, he borrowed the 
needed length, without armor but with 
a lead sheath. So the improvised con- 
ductors were pulled into the conduit. 
Then the splice was made by joining 
the ends in a jack-knife type of brass 
splice. After he finished the junction, 
the ends were taped well, then fanned 
out a little and laid midway up in a 
wood box. Box was then filled with 
Chatterton compound. Cover was nailed 
on and the box slopped over with hot 
compound. 

Years later, during the worst winter 
on record, the cable suddenly failed. 
Lacking the know-how of a wheatstone 
bridge, the boys dug frantically through 
many feet of hard frozen clay. That 
took a lot of overtime and worry as 
water filled the mine’s lower reaches. 

Eventually the short was found— 
you know. where? Yup, at the splice, 
which had not been recorded. Splice 
was in a ditch where water infiltrated, 
then froze. Expansion allowed mois- 
ture to enter the 2300-v splice. 

P C ZremMke Oak Ridge, Tenn. 
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‘Boiler tubes 


This tube blasts scale 


Cleaning waterside of tubes in some 
firetube boilers can be a_ headache. 
Washing these tubes can be especially 
tough because of tube’s stacked ar- 
rangement. On such vertical rows, it’s 
almost impossible to reach more than 
the upper and lower rows with a direct 
impact of stream from hose nozzle. 
Reason: Tubes in between are shielded 
from above as well as from below. 

In these boilers, tubes act as shelves 
for sludge and loose scale. Deposits 
will eventually stick fast and form an 
insulating coat on hottest part (top) 
of each tube. Scale deposits cut down 
heat transfer and greatly reduce boiler 
efficiency. 

You can make a very inexpensive ard 
simple water lance, sketch. Use a %- 
in. diameter brass or copper tube. 
Braze or solder tube to a hose nozzle. 
If nozzle is fitted with a standard pipe 
adapter, attach to a pipe nipple. Plug 
other end by soldering a %%-in. brass 
plug or rod into it. Then drill a 3/16- 
in. hole through nozzle at right angle. 
That will throw two streams of water 
across tubes, in opposite directions, 
blasting away sludg> and loose scale 
with greatest impact. 

For a 72-in. boiler, a nozzle about 
5-ft long will reach down through tube 
nest. Use at least 100-psi water pres- 
sure for best results. Sweep lance back 
and forth between every row of tubes 
to wash entire tube surface. 

This nozzle is easy to make and will 
more than pay for itself on first job. 

A H Moutton Pittsfield, Mass. 


POWER * DECEMBER 1956 ° 


STEVE ELONKA, Associate Editor 


What would you have done? 


Firm had designed and built a cracking 
furnace. Furnace was of brick, lined 
with firebrick and fired by gas. In it, 
connected by headers, were several 30- 
ft mild-steel pipes, 3 to 314 in. diame- 
ter. Because 30-ft pipes could not be 
obtained in the regular market, these 
were made up of 20 and 10 ft lengths 
joined by ordinary screw joints in a 
sleeve coupling. The pipes were filled 
with a catalyst. 

When in operation, a hydrocarbon 
oil (not crude petroleum, but a dis- 
tillate) flowed into the lower header 
and rose vertically into the catalyst 
pipes. At 1800 F the catalyst would 
break down the oil into lighter, gas- 
eous constituents that were used to 
enrich and augment the lighting com- 
pany’s gas service. Furnace was used 
only during emergencies and peak 
loads. To keep the furnace ready, it 
was held at 1200 F constantly, but no 
gas was generated. When demand 
peaked, temperature was raised to 1800 
F at which point the catalytic break- 
down took place. Following the peak, 
{.rnace was again held on standby 
at 1200 F. 

Trouble began when the vertical 
tubes started to crack and _ finally 
break, dumping the catalyst into the 
combustion chamber. This meant loss 
of expensive catalyst and taking the 
furnace off the line until it cooled and 
was repaired. These breakdowns came 
regularly. There were other things 
wrong, such as flanged joints at the 
headers developing leaks, but tube 
failure was the big headache. 

Analysis showed that a good seam- 
less-steel tubing was being used. How- 
ever, breaks all showed a brittle steel. 
What was wrong? 

I spotted the 1200-F standby tem- 
perature as the main culprit. When 
casehardening steel in a hydrocarbon- 
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gas-atmosphere furnace, temperature 
at which greatest carbon solution oc- 
curs is 1200 F. Thus, the standby 
condition was ideal for creating a 
high-carbon steel with a 1200-F con- 
stant-temperature soak and a_ pure 
hydrocarbon atmosphere inside the 
tube. High-carbon steel, so created, 
was brittle (not tempered). It had a 
low tensile strength at the elevated 
temperature and went through a heavy 
stress condition as the temperature was 
raised to operating performance; hence 
the failures. 

I suggested replacing the screwed 
pipes with welded 30 ft lengths to do 
away with the bad joints. That would 
also hold standby temperature below 
that at which carburization took place, 
or below 1000 F. Tubes were replaced. 
Standby temperature was set at 900 F 
where no carbon absorption took place. 
Transition from 900 to 1800 F was to 
be made as rapidly as possible so that 
minimum carbon absorption would 
take place through the critical range. 
That solved the problem. What would 
you have done? 


H M Neunaus Philadelphia, Pa. 


DANGER 


Don't Plug, 
Testing 


Prevent electric shocks 


Tag and key chain, above, are attached 
to the plug prongs of an extension cord. 
Then no one can put plug into an elec- 
trical receptacle while electrician is 
working on-the equipment. This gadget 
makes it easy to play it safe. It has 
proved very useful in our plant. 
N Kwo-Raranan Cebu City, P. I. 


Turn page for more Practical Ideas 
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More PRACTICAL IDEAS 


— — /nsulated wires 


Size-D ary cell 


Begins on page 138 


micrometer 


Here's your trick of the month 


Here’s a better way to line up tight 
wire for boring out old cylinders. As 
sketch shows, instead of depending on 
feeling the piano wire with micrometer, 
you hear the contact made. This works 
best when you use only size-D flash- 
light dry cell, as we always do. 

By using small, well insulated elec- 


tric wire and making connections tight, 
this method is accurate and will give 
static only on contact. Alignment 
stands shouldn’t touch machine. If 
they do, you will have to insulate 
piano wire. Then you won't have to 
worry about short circuiting. 
H Stone Benton, Ark. 


8 
Pilot opening relays— -— — 


Motor stortersD 


Here's what | would have done 


On page 131, June 1956, J A Breen 
tells how he maintained pressure in a 
water-supply system. My sketch shows 
piping and electrical hook-up neces- 
sary for this type of installation. The 
design uses a pressure-sensing element 
A located in hydraulic circuit. Ele- 
ment actuates pilot relays B when the 
allowable pressure limit is feached. 
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Pilot circuit energizes load relays C 
which open or close the pump’s motor 
starters D. 

Interlocks E compensate for friction 
loss changes resulting when different 
capacity pumps are used. Time-delay 
elements F prevent pump operation 
from surges. Other protective devices 
shut off the system when pump’s suc- 
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tion pressure drops below safe limits, 
preventing damage resulting from dry 
operation. Automatic alternator G 
shifts sequence of pump operation to 
help equalize wear. Operating lights 
H and alarms / give warning of trouble. 


H B Wayne Woodhaven, N. Y. 


Pipe 


Spacer _ 


Flatten, drill and 
bend Y-shape 


Tool holding Xmas-tree 


You can make a handy Xmas-tree-type 
holder for tools from pieces of old 
tubing or pipe, sketch. Christmas tree 
keeps all tools in sight and reach, 
saves time and hunting. Holder is 
easy to make from scrap parts. 

C H Penacook, N. H. 


How to remove 
broken studs 


Usual way to remove a broken bolt or 
stud is by drilling the bolt or stud 
with a small drill, then backing out 
with extractor. Better way is to electric 
weld a nut of slightly larger ID than 
OD of bolt or stud, over the bolt or 
stud, sketch. This gives a new head 
for wrench to turn. This method not 
only does away with re-tapping opera- 
tion, but also supplies the heat needed 
to free frozen bolt or stud from its 
surrounding area. Try it next time. 
N Kuo-Raranan Cebu City, P. I. 
Turn page for more Practical Ideas » 
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MORE COLD WATER for D-X Sunray 


New TW Cooling Tower replaces original 


forced-draft installation—gives 80% more cooling capacity 


on same foundation 


NEW eighteen cell Foster Wheeler induced 

draft cooling tower is shown at the left, 

above, during construction at the West Tulsa 
refinery of D-X Sunray Oil Company. 

The tower was built in sections over the 
basin previously used for a Foster Wheeler 
forced draft tower shown at the right. New 
cells were put on stream as completed and the 
remaining cells of the old tower continued to 
operate until demolished. In this way the heat 
load was carried successfully through the sum- 
mer without any shut-down during erection. 

The new induced draft cooling tower, occu- 


pying the same ground area, has 80% more 
cooling capacity than did the original forced 
draft installation. 

The high cooling efficiency, low drift losses 
and rugged, all-redwood construction of the 
completely new line of FW induced draft cool- 
ing towers mean lasting economy and depend- 
ability in year-round service. 

For complete information, 
send for a copy of new Bul- 
letin No. CT-56-11. Foster 
Wheeler Corporation, 165 
Broadway, New York 6, N.Y. 


FOSTER WHEELER 


NEW YORK * LONDON «+ PARIS ¢ ST. CATHARINES, ONT. 
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Begins on page 138 


Reduce scrap loss by showing cost to employees | 


Scrap loss has been cut to the bone in 
our plant by a simple graphic display, 
photo. Display has panels on which 
we mounted 2 square-foot or linear- 
foot specimen of sheet, plate, bar stock 
and angle iron. Cost is marked on 


each piece, changed periodically to re- 
flect changes in mill prices. Displays 
are moved around the shop at set 
periods so everyone can see them. This 
idea can be used in almost any plant. 
F Kaiss Hagerstown, Md. 


Fuel oil 


Here's how*to keep oil out of your condensate system 


In Power, Augi3965, p 113, H M Neu- 
haus tells how ‘he’ prevented oil con- 
tamination of a condensate system. 
With steam-atomizing burners, recom- 
mended design has check valves in 
steam and oil lines between the supply 
headers and burners. My sketch is an 
elementary diagram of this arrange- 
ment. Preference is for lift-check 
valves which seat easier than swing- 
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check valves, especially for small sizes. 

With this hookup, reduction of steam 
pressure allows check valve to close. 
This prevents reverse flow of fuel oil 
due to partial vacuum caused by con- 
densed steam. 

Better check your fuel-oil system 
and make sure it is properly hooked up. 
Oil contamination is costly. 


H B Wayne Brooklyn, N. Y. 
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-Hot-woter 


Check valve, in. tank 


Copper 
tubing, Z in. 
/ 


\Pressure- _ 
reducing trap 
valve / 
Trap/ Check valve 
Stop water hammer 


My sketch shows our cure for hammer- 
ing between the pressure-reducing valve 
and tank in a hot-water tank. We 
welded a %%-in. nipple to incoming 
steam line, installed a 44-in. check 
valve, then ran a 14-in. tubing to low 
side of trap. If your system has a check 
valve after the trap, connect your cop- 
per tubing downstream as shown. This 
hookup breaks the vacuum in the tank’s 
tube coil or bundle. It stopped five 
tanks from hammering for us. 
M B Wivennouse Patton, Calif. 


Jig for drilling round stock 


Handy gadget around shop for drilling 
holes in round stock, pipe, etc, is made 
of angle iron. Weld a flat base to an- 
gle iron, then bolt or clamp to drill 
press as shown. This rig holds pipe 
securely without letting it turn. 

L E Pouxorr' Brooklyn, N. Y. 


Do you know... 


how to groove a vertical bearing? A 
heavy-duty horizontal bearing? A 
thrust bearing? Bearing with thrust on 
upper half? These and many other 
jobs are clearly explained with more 
than 1500 illustrations in Plant Opera- 
tors’ Manual, McGraw-Hill Book Co. 


My biggest 
boner 


Please turn to 


page 212 
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NEW FROM 


BOILER WATER LEVEL GAGE 


readings! 


@ reduced 
maintenance! 


increased 
availability! 


Now Yarway offers brilliant 
two-color boiler water level 
readings, combined with simplic- 
ity of gage maintenance and 

increased availability. 


With the new Yarway Color- 
Port Gage, water space shows green, 
steam space shows red. A full gage 
is all green and an empty gage all red. 


The Color-Port Gage is serviced 
quickly in place by simple replacement 
of individual cover-glass assemblies. 

Each cover assembly is held solidly in 
place by four socket head capscrews and 
the “floating assembly’ design applies 

safe predeter- 
mined loads on 
glass ports, reduc- 
ing thermal shocks, 
and permitting 
faster warm-up. 
Increased availability 
means longer service 
life. 


Write today for new 
Bulletin we-1814, 
completely describing Side view of Yarway Color- 
Yarway Color-Port High | for 
Pressure Water Level | and Welbond gage valves. 
Gages. 


YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Penna. © 
BRANCH OFFICES IN PRINCIPAL CITIES. 


WATER LEVEL GAGES 
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The question 


How can turbine-blade 
deposits be avoided? 


About three years ago our municipal power plant 
installed a 10,000-kw condensing turbine-generator. 
Throttle steam is 400 psig, 750 F. 

Recently, during a scheduled removal of the tur- 
bine casing, we found scale deposits on the high- 
and low-pressure blading stages. Our feedwater treat- 
ment consists of a hot lime-soda softener that was 
installed in 1936. 

Since we have a relatively-low-makeup feedwater 
system, we find it economical to use city water. 

While turbine-blade deposits weren’t extensive, we 
don’t want the condition to get worse. But we don’t 
want to foot the bill for an entirely new water-treat- 
ment system, if we can possibly help it. Have readers 
suggestions to offer?——-SCS, Sept Power 


The answers 


Try periodic blade washing 


If the deposits, photo above, are water soluble they may be 
washed off turbine blading with a condensate-injection nozzle 
installed in the 400-psig steam header just ahead of the tur- 
bine throttle valve. Connect a recording temperature instru- 
ment to the thermowell in the steam inlet. 

Unload the turbine-generator and disconnect it from the 
bus. With turbine idling at about 500 rpm, and exhaust 
cut to atmosphere, start condensate injection. 

Control injection rate by watching the temperature re- 
corder and let inlet steam temperature drop at a rate of 
about 100 F per hr. Continue until temperature at the tur- 
bine inlet decreases to 275 F and turbine exhaust tempera- 
ture drops to 225 F. 

When these temperatures are reached, increase condensate 
injection until a small 4tream comes from the turbine outlet. 
Continue this wash forlabout an hour. Measuring dissolved 
solids in the condensate stream at the turbine outlet tells 
when washing is complete. 

When finished washing, shut off condensate injection and 
close the turbine throttle valve. Drain the machine and, 
following the usual cold-start procedure, put the turbine back 
on the line. 

We use this method with good results. However, SCS 
should check with the turbine manufacturer for specific 
washing instructions. 

It might well be that the silica deposits are the result of 
poor boiler operation. If silica carryover in steam from 
boiler is low, problem will solve itself. 

AE Pritcuarp, Jennings, Mo. 


PLANT OPERATION AND MAINTENANCE SECTION * POWER * DECEMBER 1956 


H LANT ROBLEM Tap the | 
E sins 
| 


know-how of over 45,000 Power readers 


More than just a turbine problem 


SCS says “We find it economical to use city water.” If this 
means that he’s not even using internal feedwater treat- 
ment, he’s lucky to have his boilers last so long. 

Blade scale removal is a tricky procedure, usually con- 
sisting of running the machine unloaded and introducing 
water at the throttle. However, this sounds more like a 
symptom of serious trouble in the boiler than just a turbine 
problem. If he also has trouble getting his boiler to pro- 
duce the rated superheat temperature at rated loads, I'd 
suspect scale build up in the superheater, too. Sudden 
temperature drops on load increases would be another in- 
dication of carryover. 

With his boilers, he might do all right with his present 
softener plus internal treatment. If he’s working with a 
limited budget, his best bet would be to take feedwater and 
scale samples to a good chemist. Analysis will show up the 
troublesome ions and from there his operators can learn to 
run the prescribed daily tests and make corrections. 

H Hotcomss, Los Alamos, New Mexico 


Check silica pickup in feedwater 


Deposits found by SCS on the high-pressure stage blading 
are soluble, probably sodium silicate. Washing the blading 
during reduced operation, by lowering inlet :t-am tempera- 
ture to produce wet steam, will remove the d«josits. 

A temporary desuperheater in the steam line gives control 
in reducing inlet steam temperature. Similar steam condi- 
tions exist during low-load operation of the turbine and 
boiler, especially just prior to shutdown. During the wash 
operation, hotwell condensate should be analyzed often to 
determine peak removal period, as well as the character of 
the removed deposits. 

However, SCS will find that most of the low-pressure blad- 
ing deposit is insoluble. Generally, the turbine has to be 
opened and some abrasive action, such as flyash blasting 
used to remove these deposits. his procedure is costly both 
from manpower and capacity loss angles. 

Laboratory tests show that at pressures around 400 psi, 
silica discharges from the boiler as a vapor with the steam. 
Decreasing steam pressure through the turbine means silica 
vapor crystallizes and remains as a deposit on the lower 
pressure blading and buckets. 

SCS can remove this silica from the water in his present 
hot lime-soda softeners. Depending upon the present water 
condition, add magnesium oxide, in the right amount, to 
the treating cycle, then recirculate part of the magnesium- 
bearing sludge to the top of the softener tank. Magnesium 
oxide is effective for silica removal, and it doesn’t increase 
feedwater’s total solids. 

Internal treatment isn’t recommended for silica removal 
because close control of phosphate residuals and alkalinity 


HOWARD KALLEN, Associote Editor 


is necessary, but difficult to maintain in the boiler. Pre- 
ferred is external treatment, using magnesium oxide. 

SCS should also check the feedwater route and eliminate 
sources of silica pickup, such as concrete storage tanks and 
sand filters. City water should be treated since it isn’t suit- 
able for direct use in the boilers. 

Another source of silica are asbestos-type gaskets in the 
feedwater and steam piping. If SCS has these, he should 
replace them with monel or stainless. The search for silica 
should include inspection of traps in piping, boiler steam 
drums and lower waterwall headers. 

A J Brevcetmans, New York, N.Y. 


Use chemical control program 


Several factors have to be considered in connection with 
SCS’s problem. Taking for granted that he’s using proper 
chemical control of feedwater, the deposits may result 
from impurities existing in the system when the units were 
first started. This was our experience with two 7500-kw 
machines. When we first inspected them we found light 
deposits on nozzles and blading in the low-pressure stages. 
They were easily removed, but their nature indicated they 
were caused by improper clean-out of the system prior to 
startup. 

SCS doesn’t mention what type of chemical control he’s 
using on his boilers. Chemical contro] is an important factor 
in producing good quality steam for the turbine. ‘Dissolved 
solids should be held under 1500 ppm on a 400-psig unit. 
Silica, if present in water, should be held under 50 ppm. 

If he is using good chemical control, maybe he’s carrying 
his boiler-water level too high. This can cause carryover, 
especially at high steaming rates. Carryover, of course, al- 
ways causes blade deposits. 

Is all return condensate free from oil contamination? If 
not, he’ll get foaming. Result: Poor quality steam. It’s no 
secret that poor quality steam can mean blade deposits. 

His hot lime-soda unit needs regular checking to insure 
good quality effluent. Many plants use this process success- 
fully, but they also tie in a topnotch chemical control pro- 
gram. Such a program for medium pressure plants doesn’t 
cost a lot of money. We generate over 10,000,000 kw per 
month with two 600-psig units with a boiler chemical cost of 
about $35 per month. Our operators do all the water testing 
and the men vie with each other to maintain the best chemi- 
cal control possible. We get top results. 


J A Fuiter, Oro Grande, Calif. 


Want help with your plant problems? Send in your 
design and operating headaches to us. We'll 
give Power readers a whack at them. 
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More PLANT PROBLEMS...» 


The question 


Should we use group replacement 
for our fluorescent lamps? 


Our metals-fabricating plant is housed in a 5-floor 
building that uses almost 1000 fluorescent fixtures. 
These are 4-lamp units. 

Up to now, we’ve been replacing these units when 
they burn out, rather than scheduling them on a 
regular basis. 

Some plant engineers in our area are apparently 
sold on the group replacement system. But I’m not 
convinced it can actually save us money. Also, several 
different replacement schemes are being used. One 
plan is based on the number of lamp failures in a 
given area. Another replaces all lamps when they 
reach 80% of their expected life. 

Are readers using these methods in their plants? 
How are they working out?—IAR, Sept Power 


The answers ——> 4 
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Middle-of-the-road approach: Replace all 
burnouts at scheduled intervals 


Group replacement often pays off in high-bay areas which 
can tolerate a 20% lighting loss. Spot replacement is expen- 
sive. So JAR’s best bet might well fall somewhere between 
group and spot replacement—let’s cal] it scheduled spot 
replacement. Use a light meter to help determine proper 
time interval between changes. Then set up schedules based 
on elapsed time. This setup should suit his needs. 

H Hotcomse, Los Alamos, N. M. 


Fork trucks speed lamp maintenance 


JAR must remember that lamp life is affected by number of 
starts and stops. Might be that by leaving some lights burn- 
ing he would cut down on replacements. 

In our case the maintenance staff is small so we feel group 
replacement is not for us. We make spot replacements on 
a regular schedule. While we’re at it the fixture is cleaned. 
A fork truck with working platform is used on all overhead 
lamp work, saving us considerable time and effort. 


LE Pouixorr, Brooklyn, N.Y. 


Hold 25% of lamps for trouble calls 


Group replace by all means, but hang onto 25% of the best 
lamps removed. Following the 80%-life plan means group 
replacement is called for when about 800 lamps of the orig- 
inal 4000 have failed. Keep about 800 of the remaining 
3200 lamps for interim replacement. 

A J Breucetmans, New York, N.Y. 


Outside lighting maintenance contractor? 


TAR might consider group replacement on a maintenance 
contract basis. Then all reflectors are cleaned periodically 
while a check is made on ballasts, wiring, starters. He then 
will be getting top light output without interfering with pro- 
duction workers. Also, plant maintenance men will have 
more time for jobs more pressing than lamp maintenance. 


W F Mytes, Montreal, Canada 


Look at the overall cost, then decide 


Group replacement is particularly economical where lamps 
are spread over many floors, covering wide areas. And if 
TAR does switch to group replacement, he might try doing 
the work on the night shift when a skeleton production crew 
is working. He’ll keep interruptions to a minimum. 


H B Wayne, Brooklyn, N.Y. 


For more on group lighting replacement and new problems, turn page 
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A Small Pl ‘Modernizes with 
DETROIT STOKER 


You don't have ‘o have a giant plant to benefit from modernization, high 
efficiency and dependability of Detroit Stokers. 
Here is a thoroughly up-to-date plant. Boiler, stoker, coal handling 
and storage, and ash handling are all modern, mechanized, efficient 
and clean. 
A Detroit UniStoker fires a 200 horse power Keeler Type CP Boiler. 
Coal is automatically delivered to the stoker from a silo. Ashes are 
mechanically removed and stored. No shoveling—no dirt. Boiler operates 
up to 175% of normal rating at 125 p.s.i. 
For large or small plants, Detroit Stokers provide modern, economical 
and dependable operation. 


General Motors Building 
Detroit 2, Michigan 


Works at Monroe, Michigan 
District Offices In Principal Cities 
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More PLANT PROBLEMS sun.» rece 


Here's how to figure charge per unit time 


To arbitrarily say a group replacement schedule, based on 
80% of lamp life expectancy is more economical than spot 
replacement, is based on whim rather than logical analysis. 
Best approach is to determine the total cost per hour by 
adding cost of lamps and labor charges per unit time. Here’s 
a set of formulas that Yield reliable answers: 
A, = N(C+t, W) 
PL 
A, = N(C +t, W) 
L 

A, = Cost of tubes based on group replacement ($ per hr) 
Az = Cost of tubes based on unit replacement ($ per hr) 
N = Number of tubes 
P = Fraction of life expectancy for every replacement 
L = Life expectancy (hrs) 
C = Cost per tube ($) 
t; = Time to replace one tube when entire bank is replaced 
te = Time required to replace a single tube at a time 
W = Labor cost for replacement ($ per hr) 

If we equate A, and A., we may find the value of P for 
which the two methods yield the same cost, thus: 
C+uW 

C+tW 

A Di Lorenzo, Brooklyn, N.Y. 


Spot replacement is used 
in this 5000 lamp plant 


We have 2500 40-watt 2-lamp fixtures. Two lamp men, fol- 
lowing a spot-replacement scheme, handle the job. 
Oseno Cuocut, New York, N.Y. 


Should controllers be 
reverse or direct acting? 


Our food-processing plant is planning to add several 
steam-heated process heaters. Arrangement calls for 
a temperature controller sensing temperature of the 
liquid leaving each heater. Flow controller measures 
steam flow to the heater and also receives an air 
signal from the temperature controller. Air signal 
from the flow controller then actuates a control 
valve in the heater’s inlet steam line. 

Desired result is to have a constant liquid outlet 
temperature by controlling steam flow to the heater. 
I'd like to know whether we need reverse- or direct- 
acting temperature controllers; reverse- or direct- 
acting flow controllers?—PDO 


Your December Problems 


Sit down right now and answer one or both problems. We'll pay extra for answers with photos or sketches. 


Set up a record system first—then decide 


Keeping track of lamp service in different plant sections is 
IAR’s first chore. He might divide plant into four sections 
and experiment with variations of group replacement and 
straight burnout replacement. After studying his records 
the best course to follow will become quite evident. 

C G Howarter, Canton, Ill. 


Drain oil on time basis ... why not lamps? 


Some plants drain oil on a time rather than running basis. 
This makes sense, so why not do the same for fluorescent 
lighting. And if JAR goes to group replacement I suggest 
he keep a careful set of records. They'll prove handy later. 

SA Frank, Newport, N. H. 


Use no-blink starters to save calls 


In addition to the convenience of relamping and cleaning 
fixtures at the same time, average lighting level will be 
higher and more uniform for group replacement. Reason: 
Fluorescent tubes maintain an average of somewhat near 
80% their rated light output during expected life span. 
Beyond this point light output drops fast. 

Added thought: when maintenance men are washing fix- 
tures, have them add anti-static compound to the water for 
reducing the dust-attractive static charge. Also, when going 
to group replacement consider use of no-blink type starters 
to avoid long periods of attempted starts before replacement 
time. If JAR is running into unusually short lamp life, I 
suggest he check line voltage, and ballasts. 

W H Kern, Albany, Ga. 


y] How can we supply water to fire- 
fighting system at all times? 


I’m engineer for a small hospital that’s located close 
to a beach. We must use a salt-water supplied fire- 
fighting system because the village supply is in- 
adequate and unreliable. 

How can we have a reliable supply with a pump 
that must draw about 24 ft from extreme low tide? 
How can we avoid fouling with marine growths? 

Our area is regularly hit with severe winter storms, 
ruling out a wharf. The beach is about 100 ft long 
and, except for a thin layer of gravel, it’s solid rock. 

The pump and motor installation is no problem. 
But we need some form of permanent suction ar- 
rangement that’s relatively troublefree—DT 
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DE LAVAL “PURI-FILTER” 
REMOVES IMPURITIES 
WITH ONE PASS! 


The De Laval ‘‘Puri-Filter’’, designed to remove all 
trouble-making diesel lube oil impurities, provides complete 
purification in just one pass. 


Centrifugal action takes cut solid contaminants and 
water... filters remove colloidal carbon and other minute 
impurities down to one micron (0.000039) in size. 

Used oil is restored to ‘like-new’ condition while additives 
for oil improvement are retained. 


A De Laval ‘‘Puri-Filter'’ means longer engine life... 

fewer over-hauls... reduced ring sticking and bearing wear... 
increased oil life... simplified maintenance... greater 
operating economy and efficiency all down the line. 

Get all the facts! Write for the “’Puri-Filter” 

Bulletin today! 


@ DE LAVAL 


SEPARATOR COMPANY 


THE OE LAVAL SEPARATOR COMPANY Poughkeepsie, New York + 427 Randolph St., Chicago 6 + DE LAVAL PACIFIC CO. 201 E. Millbrae Ave., Millbrae, Calif. 
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ARGUMENTS . . let other readers know your views 


Should engineer be consultant too? 


Three of us, all engineers, are employed full time by 
a large firm as specialists in three separate fields. Be- 
cause we are approached from time to time to do con- 
sulting work on the side, we want to form a consulting 
firm and go after business in our spare time. 

I know several top engineers in leading firms who 
add substantially to their income this way, and they 
do it with their firra’s blessing. Management takes 
the attitude that every job these engineers do on the 
outside adds to the company’s prestige for employing 
such top-level men. 

We three want to form a partnership and go after 
business openly. This isn’t possible now because 
several high executives frown on us doing outside work 
while on the company’s payroll. It just happens that 
our specialties are rather exclusive and therefore in 
demand. Could Power readers, both top-level man- 
agement employing engineers and consultants, send in 
their views? 

THREE AMBITIOUS ENGINEERS New York, N. Y. 


Marmy is rusty on safety 


Being a member of our plant’s safety committee, I can 
see that Marmy is a little rusty when it comes to safety. 
Take July Power for instance. He’s looking through 
a boiler peephole without using a shield to protect 
his eyes and face from the fire. And the man standing 
at his back surely isn’t helping any. Didn’t safety 
training exist many years ago? 
DI Key West, Fla. 
Epitor’s Note: Marmy is so horny-handed and 
weather-beaten that a little thing like looking di- 
rectly at a 2732-F fire hardly warms his eyebrows. But 
that doesn’t mean any ordinary engineer should try it. 


Oil immersion extends usefulness 


I refer to the electrostatic instruments mentioned in 
Power, Nov 1956, p 131. Immersing in oil or enclos- 
ing in a gas-filled chamber under pressure extends use 
of these instruments to voltages over 100 kv. Damping 
effect of oil permits much closer readings. This is 
particularly valuable since no energy is used. 

C O von DANNENBERG Brooklyn, N. Y. 


Taylor asks about reverse fiow 


CONVENTIONAL HOOKUP 


PLANT OPERATION AND MAINTENANCE SECTION * 


ALTHEA THORNTON, Assistant Editor 


Some things in “Reverse flow to keep air out of radia- 
tors,” p 119, August Power, are not clear. I have a 
lot of trouble with air in my hot-water heating system 
at home. 

My flow-control valve is not the type described, 
however, as there is no place for electrical connection 
and it appears to be operated by pump pressure. Ap- 
parently it is a check valve. If I reversed the flow, it 
would not let the water pass unless opened fully by 
hand. Then there would be no point in having a valve 
on the system. 

Also, since hot water rises and cold water sinks, 
wouldn’t the relatively colder water enter the radiators 
first? Isn’t reverse flow against the natural circulation 
of heated water? 

Another problem is operation of the burner controls. 
After the high limit has stopped the burner, a return 
of cold water, under somewhat intermittent operation, 
causes the control to work as though the boiler water 
were all cold. Burner starts, and will not cut out. 
What would reverse flow do about this? 

A E Taytor Uxbridge, Mass. 


Feed Return 
valve 
Circulating circulating 
pump | wm 


REVERSE FLOW 


Jahne answers Taylor's questions 


Sketches, above, may help iron out Reader Taylor’s 
problems. On conventional system, left, the flow-con- 
trol-valve flapper is connected to the boiler through 
the pipe nipple. System may be vented as shown, or 
otherwise. Trapped air is a frequent problem. 

In the reverse flow installation, right, the valve has 
been turned some 180 deg in both vertical and hori- 
zontal planes. Return line is trapped, and water opens 
valve flapper when circulating pump starts. System is 
vented on boiler side of the valve flapper. Dotted lines 
show an alternate venting method. 

As Taylor says, water in the bottom, laying dor- 
mant, may be cooler. But once circulating pump 
starts, water becomes turbulent and temperature 
throughout the boiler becomes almost even. This tur- 
bulent water is what enters the radiators. 

So a system designed for 180 F may actually feed 
at 175 or 178 F. It is true that cooler water enters 
top of boiler from the return line. But this water 
mixes and is heated almost immediately. Burner 
should then shut off. 


CHARLES JAHNE Baltimore, Md. 
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ARMSTRONG FORGED STEEL 
STEAM TRAPS... 


... the Best Answer to Superheated Steam Line Drainage, because: 


LIST OF MATERIALS 
ARMSTRONG FORGED STEEL TRAPS 


Part 


Material 


CAP AND BODY FORGINGS 
Up to 600 psi, 750° 
Up to 900 psi, 900° 
Up to 2500 psi, above 900° 


1030 carbon steel 
ASTM Spec. F-1 carbon moly steel 
ASTM Spec. F-5 chrome moly steel 


VALVE AND SEAT 


Type 440 chrome steel, heat treated, 
standard, Stellite available, 


LEVER MECHANISM 


Stainless steel 


BUCKET 


Stainless steel 


BOLTS 


Class C high tensile, high tempera- 
ture bolting material — 125,000 min. 
tensile. 


NUTS 


Hex, semi-finish, heat treated for high 
pressure, high temperature service. 


GASKET 


Compressed graphited asbestos 


INLET TUBE 


Wrought iron 


Applicotion Exginooned 


STEAM TRAPS 
ARMSTRONG MACHINE WORKS, 812 Maple Street, Three Rivers, Michigan 
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1. Proved in service in leading power plants throughout 
the world at pressures to 2400 psig. 


2. Experience of Armstrong in design, manufacture and 
application dates back to the beginning of the trend to 
higher and higher pressures. 


3. Automatic safety assured because of high capacity for 
warm-up loads; traps don’t “forget” to drain the lines, 
and Armstrong traps always open for condensate. 

4. Economy assured because of high value for price, long 
life with infrequent maintenance and freedom from steam 
loss. 

5. Quality of workmanship and materials that is backed by 
a “complete satisfaction or your money back” guarantee. 


SEND FOR THIS LITERATURE: 


1. Should we trap superheated steam lines ? — the 
answers of 11 engineers who have used traps 
for this service. 


2. Catalog J—complete data on forged steel 
traps and steam trapping. 
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RESEATING GRINDER is motor-driven, can be set up on gate ANOTHER TYPE rig is for large globe valves: 
or globe valve without removing the valve body from the line can also be used inverted for overhead valves 


HOW 


reseat valves in the line 


B® PLANT MAINTENANCE ENGINEERS face the problem of 
valves failing due to leaking valve seats. Removing valves to 
recondition them in maintenance shops is costly, especially 
with today’s high labor cost. And regrinding in line with 
makeshift hand methods has its drawbacks. 
Now you can do this job with the valve-reseating grinder 
shown. It grinds the seat of any globe or gate valve in the 
line, regardless of valve materials’ hardness. 
This precision-built machine does an accurate job by re- 
surfacing irregular valve seats from the same reference 
point used in machining the original seat. 
Machine uses abrasive cloth. Grinding elements are made 
in form of cones or segments and are set on rubber-coated 
grinding heads to prolong life of the abrasive. 
Globe-type valve reseating equipment is positioned on 
valve bonnet with a universal chuck. Grinding heads are 
power driven through spindles mounted on radial and thrust 
bearings. Positive feed on machine feeds grinding head 
against valve seat. Special adapters are made for small 
throated or non-removable bonnet bolt-type valves. GRINDING DISK on driven spindle is rubber 
—Courtesy, The Leavitt Machine Co, Orange, Mass. coated to prolong the life of the abrasive 
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BLDG. NO. 2 T-3 


TYPE RR ANODE LEAD WIRE” >." 
CONNECT LEAD WIRE TO HEADER CABLE 
"Vo TYPE RR SINGLE CONDUCTOR STRANDED COPPER CABLE 


Ire [retire 


GROUND BED CABLE 
*¥ TYPE RR WIRE. 

|ECTION 
#32 CARTRIDGE 
TAPE CONNECTION 
PER WRITTEN SPECS. 


INSULATION IN 
1S IMPORTANT THAT 
ALL SPLICES BE 
ABSOLUTELY WATERPROOF 


ANODE LEAD 
TYPE RR WIRE 


DETAIL OF ANODE CONNECTIONS 
HARCO CORP PROPOSED CATHODIC PROTECTION 
PO BOX 7026 SYSTEM FOR CITY OF LEXINGTON 
CLEVELAND 26 OHIO 
| LEXINGTON, KY, BED NO. | 


| CARDWELBD.) electrical connections 
specified for cathodic protection system 


HARCO CORPORATION, Cleveland, Ohio Cathodic Write for FREE Bulletin 656-10. Your local 
Protection Engineering Firm specifies CADWELD CADWELD Cathodic Protection Dealer’s name on 
Electrical Connections on cable-to-cable and cable- request. 

to-pipe connections. 


A recent installation involved CATHODIC 
PROTECTION of four complete Housing Projects 
at the City of Lexington Municipal Housing Devel- ES 
opment. F 

Harco uses CADWELD connections because Erico Products, inc. 
they insure constant low resistance for the life of 2070 E. 61st Place : Cleveland 3, Onio 
the Cathodic Protection system. CADWELD con- IN CANADA: ERICO INCORPORATED, 3571 Dundes St, West, Toronto %, Ontaria 


nections require minimum time for application and 
result in lower installation cost. 
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BASICS ..« bringing engineering theory down to earth 


NORMAN PEACH, Assistant Editor 


Electricity: 5 


Series and 
parallel circuits 


SERIES 
b> SIMPLEST ciRCcUIT you'll encounter is a series circuit with 
only one element in it that has a significant amount of 
resistance. But other parts of this circuit, like the wires 
and power source (battery or generator), have some re- 
sistance. Total resistance of series circuit is sum of resist- 
ances of parts. Formula is: R = ry + ro 4+ 73... 

Current is the same in all parts of the circuit. Voltage 
drop (JR) across each element in circuit is proportional to 
resistance of the element. This is sometimes important from 
insulation standpoint. Example: In a field coil with a thou- 
sand turns or more, voltage across the insulation between 
adjacent turns is possibly only a fraction of a volt, but full 
line voltage is between the first and last turns. (In certain 
circumstances voltage across field can go much higher than © 
line voltage due to inductive effects of coils.) Be very care- 
fuel to insulate lead turns adequately. Power loss (J/*R) is 
also propurtional to resistance since current is the same 
throughout circuit. 

In parallel circuits full voltage is across each element and 
current. in each element is inversely proportional to its re- 
sistance. Total current taken by the circuit is sum of the 
currents in each element. Total resistance of parallel cir- 
cuits can be found by the formula: 


R= 


100 v 


PARALLEL 


1 1 1 1 


+ + —.... 
} T2 T4 


When finding resistance of parallel circuits it’s probably 
‘ easier to think in terms of conductance. Conductance is the 
ability of a circuit element to conduct electricity; it’s the 


1 
reciprocal of resistance, or ——. Units of conductance are 


R 


called mhos. Thus 5 ohms equals - mho. Convert resist- 


ance of each element to conductance and add to get total 
conductance in mhos. Take reciprocal of total conductance 


100 v 
ec to get resistance. Considering circuit in sketch, we have 


0.2 mho + 0.1 mho + 0.05 mho = 0.35 mho. Taking re- 
ciprocal of 0.35 mho we get 2.75 ohms. If all elements in 
a parallel circuit have the same resistance it’s easy to find 
total resistance; just divide resistance of one element by 
number of elements in parallel. however. Even the distribution system in a large plant can 
Actual circuits are usually combinations of series and require special mathematical techniques to analyze current, 
parallel circuits. In simple series-parallel circuits, figure voltage and resistance relationships. (Since these circuits 
series circuits first, then consider them as elements in paral- are nearly always ac, other factors add complexity.) 
lel circuits. Series-parallel circuits can be very complicated, Next month’s Basics: Electrolytic circuits. 


154 PLANT OPERATION AND MAINTENANCE SECTION * POWER * DECEMBER 1956 


4 
100v ; _ 10 onme 3 
= 
ms 
: 
‘a? 6.66 amp 


PROTECT 


LOOK FOR THE 
JENKINS DIAMOND 


YOUR VALVE INVESTME 


JENKINS 


. . , for highest efficiency, use the 
time-proved combination JENKINS DISCS in 


Order from Your Local Jenkins Distributor 
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MADE BY THE ORIGINATORS 
OF RENEWABLE DISC VALVES 


Jenkins Bros. has remained the 
leader in composition disc devel- 
opment and production since 
1864, when the first renewable 
disc valve was introduced. 


THE ONLY MANUFACTURER OF 
BOTH VALVES AND DISCS 


Jenkins Bros. devotes continuous 
laboratory and field research to 
disc improvement through use of 
new compounds, and new pro- 
duction techniques. 


= NEW GUIDE FOR 
DISC SELECTION 


Describes all Jenkins Discs, and 
their applications for steam, hot 
and cold water, air, gas, oil, 
gasoline .. . including the new 
TEFLON® DISC for lasting, 
dependable control of oxygen 
and other gases, solvents, acids, 
alkalies, and other chemicals,— 
and for liquid food and similar 
services. 


Ask your Jenkins Valve Distrib- 
utor for Disc Folder Form 203, 
or write: Jenkins Bros., 100 Park 
Ave., New York 17. 


Quin, 
SENKINS VALVES =  - 
eae 
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Topay’s stick steam-turbine plants 
with their oil-, gas- or stoker-fired boil- 
ers are a far cry from the old steam- 
engine plants, powered by hand-fired 
coal-burning boilers. And today’s push- 
button operators who run these modern 
plants are a different breed of cats 
from those two-fisted engineers of yes- 
teryear. But to keep in touch with the 
good old days, I need only to walk a 
few blocks down the street to O’Houlli- 
han’s Machine Shop and Engine Works. 
At the top of the creaky oil-soaked 
wooden steps leading to the second 
floor is a bright-red door. Painted over 
the glazed glass is the impossible name 
of Marmaduke Surfaceblow, Consult- 
ing Engineer. 

Fed up with all this modern stuff 
about atomic reactors, fluidized combus- 
tion, automation and what have you, I 
got homesick for the old slice-bar days 
and headed for Marmy’s office. 

As I opened the door I was greeted 
by a blast of acrid eye-stinging tobacco 
smoke. Through that No. 5 Ringelman 
smog I could make out Marmy sitting 
at his swivel chair. Holding down the 
ship’s settee along the side wall were 
his burly shipmates and hangers-on. 
I didn’t have to see them, I could hear 
them. Mixed in with loud gravelly guf- 
faws and slurps from coffee cups I 
vaguely made out an argument about 
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“That evening the food-processing plants’ super came aboard and handed me a check for $900,” roared Marmy 


Marmy 
breezes 
through 


burning coal. Marmy paid no attention 
to that hubbub as he scribbled on some 
old blueprints and puffed furiously on 
his short cigar butt. 

Wiping the tears from my eyes, I 
stepped inside. “So I rebuilt the fur- 
naces on the old SS President Adams 
and saved 7 tons of coal a day,” barked 
a tough looking character with a black- 
ened right eye. 

“BILGEWATER on rebuilding furnaces 
to save fuel,” suddenly roared Marmy 
in his foghorn voice, throwing down his 
pencil and propping his size-16 canal 
boats on his ancient roll-top desk. 
“T’'ll tell you slice-bar engineers about 
the time I solved a tough combustion 
problem and all I did was make a few 
telephone calls.” 

That did it. The chatter stopped. 
I poured myself a cup of coffee from 


the kettle atop the pot-bellied stove, 
then plopped down oh a squeaky chair. 
Marmy leaned back in his swivel chair, 
yawned, gave his bowler the usual star- 
board list, then revved up his induced- 
draft fan and puffed on his rope yarn. 
Exhausting a cloud to the ceiling, he 
blasted away full throttle. 

“Back in 1946 I pulled into Chicago 
aboard a grain ship from Duluth. After 
getting things squared away below, my 
first assistant and I headed for the 
Hofbrau Tavern in the Loop. We sat 
down at a corner table and started 
stoking our boilers with sauerbraten 
and steins of lager. Just as we started 
on our second order, two guys came in 
and anchored at the next table. I rec- 
ognized one of them as Hal Godly. 
He’d passed coal for me on a South 
African Line freighter years before. 
We shook hands and he introduced his 
friend, a local stoker salesman. It 
turned out that Godly was the plant 
engineer of a food-processing plant in 
East Chicago. 

“I invited them to sit at our table. 
In no time Godly was crying the blues 
about his boilers, so I asked for details. 
He was very glad to oblige. 

“His boilers had 10 ft wide by 13 ft 
long pinhole-type grate stokers for 
burning coke breeze. Breeze is coke 

(Continued on page 203) 
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Unretouched photo of Nalco treated boiler at 
Georgia Institute of Technology, Atlanta, Georgia 


@ Calling this a mud drum serves only to identify its 
location . . . it is perfectly clean after a full year on line. 
The unretouched photo was taken immediately after 

the drum was opened. No wash-out was necessary. Not 


with 


only is the drum free of scale and corrosion . . . Nalco 
HE NM sludge conditioning operated so effectively that even 
1 oXSt® under the static, off-line draining condition, no sludge 


deposited in tubes or drums. 


The Nalco System can get results like these, economically, in 
your plant—regardless of boiler size or pressure. Write or phone Nalco today 
for action on a complete water treatment program. 


NATIONAL ALUMINATE CORPORATION 
Telephone: POrtsmouth 7-7240 
6222 West 66th Place * Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 


SYSTEM ... Serving Industry through Practical Applied Science 
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« For pressures to 15,000. PSIG 
« Sizes up to 1250 H.-P. 


icago Pneumatic 


8 East 44th Street, New York 17, N. Y. 


AIR AND GAS COMPRESSORS * VACUUM PUMPS * PNEUMATIC TOOLS © ELECTRIC TOOLS * DIESEL ENGINES © ROCK DRILLS © HYDRAULIC TOOLS 
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One of @ series featuring various fypes and sizes of Chicege Compressors, 
7 


Class T single-stage, horizontal, 
straight-line, steam-driven com- 
pressor. Also available in two- 
ond three-stage designs. 


Class H, four-corner, steam-driven, single-stage gas booster compressor. 
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Start with these quick samples... 


We told you so... 


We say that with pride each time a newspaper headline affirms a story 
that Power readers had first. We realize that, in this fast-moving field, 
it's important that you know, not only what is happening, but what's 
going to happen. For that reason, our reports are keyed to the future. 
For the stories behind tomorrow’s headlines . . . 


Reports From the Field, p 162 


Headaches ahead... 


for users of petroleum lubricants in nuclear power plants? That’s the 


question raised in a recent ASLE paper. Authors outline anticipated prob- 
lems and suggest a three-step solution. We've digested this and several 
other papers for your convenience. If, after reading, you want the full 


report, we tell you how to get it. 


equipment can put your plant behind the eight-ball. Perhaps a new 
regulator is needed—or perhaps efficiency is only a matter of the right 
meter. Whatever your difficulty, chances are some manufacturer has 


anticipated it. And chances are we'll be featuring his equipment in our 
() | pages. For a handy checklist, use .. . 


Plant Equipment News, p 


Technical Briefs, p 164 


Put your 2¢ in... 


and receive any one of 40 free bulletins. Subjects covered range from 
boilers to blowers, meters to maintenance. Take a few minutes now to 
scan our list and make your choices. Check them off on the postcards 
we provide, affix a 2-cent stamp and mail. 


Free Literature, p 


Peace and prosperity... 


are the goals of all men and the greater of these is peace. For if a man 
have a full purse and a troubled heart, h¢ cannot account himself rich. 
Our engineer-philosopher believes that too much emphasis is put on the 
importance «t material gain. So during the Christmas season, he urges 
us to re-examine our objectives. 


George Edwards, p 180 


For other timely ideas, see following service pages p> 
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SO RUGGED 


SIMPLE 


this steam trap practically eliminates maintenance 


A CAP 


2. a 
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SIMPLICITY ITSELF! 
No valve-closing mechan- 
isms to wear or stick. No 
critical clearances to 
choke. No gaskets to leak. 
Only moving part a SOLID 
stainless steel disc. 


Major advance in trap design! 


Imagine a steam trap machined from a solid block of stainless 
steel. A trap with only 3 parts...cap, disc and body...and not 
even a valve-closing mechanism —the kinetic energy of steam 
closes the valve and ONLY the TD uses this new operating 
principle. 

That’s the revolutionary new Sarco type TD. It has only one 
moving part...a hardened SOLID stainless steel disc. And it is 
not affected by superheat, water-hammer, corrosive conden- 
sate. That’s why we can say INSTALL IT—FORGET IT! 


Use the SAME trap for 10-600 psi...for light or heavy loads 
... without seat or valve change or other adjustments. Closes 
tight on no load—no steam waste. 


Ask for a 60 day trial installation of Sarco TD trap and 
strainer... write for bulletin 257. Sarco Company, Inc., Empire 
State Bldg., New York 1, N. Y. 


SARCO 


Only Sarco Makes All 5 Types 
That's why Sarco can give impartial advice on proper steam trap selection. 


2150-3 


Float 
Thermod ic | Thermostatic Thermostatic i bo Bucket 


Steam Traps Steam Traps Steam Traps Traps Steam Traps 


4 : 
Now —A Revolutionary NEW Steam Trap! ied 
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REPORTS FROM THE FIELD 


What's happening in power and what it means to you 


For Calendar of Events see page 224 


WORLD’S LARGEST TRANSFORMERS will 
be tested on this Westinghouse test floor 


THREE-UNIT cascade transformer. bank 
for development and commercial tests 


& 


COMPLETE sound measurements can be 
made on transformers in anechoic vault 


GE and Westinghouse build for the future 


LIke THE LEGENDARY “KiLRoy” of 
World War II fame, America’s big 
electrical companies pride themselves 
on being there first. In line with this 
policy, two of the biggest, General 


Electric and Westinghouse, have opened- 


research and production testing facili- 
ties designed to anticipate the needs 
of industry by ten or twenty years. 
Three years ago, Westinghouse mar- 
ket analysts, foreseeing large-scale pro- 
duction of bigger transformers, recom- 
mended expansion of the company’s 


Sharon, Pa. transformer division. Early 
this November, the $13 million pro- 
gram was completed and the new fa- 
cility opened for business. 

Spokesmen for Westinghouse say 
that the division’s productive capacity 
for power transformers has been in- 
creased by more than 30%. They are 
confident that, with these improve- 
ments, Westinghouse will be able to 
handle complete commercial tests on 
units to be built in the next ten years. 

Late in Oc- (Continued on p 222) 


Now—engine output not affected by altitude Soviet reveals power plans for Hungary 


> ONE OF THE SADDER FACTS of engineering life is that as 
altitude increases, engine output decreases. Until recently, 
engine builders and operators had struggled with this prob- 
lem without success. Now, however, a solution seems to 
have been effected. 

According to Ralph L Boyer, vice-president of Cooper- 
Bessemer Corp, internal combustion, 4-cycle engines can 
now operate at any altitude with no sacrifice in engine 
output: Two-cycle engines will be capable of operating at 
7500 ft without any deration in engine hp. 

Supercharging can be made (Continued on page 228) 


162 


» A FEW WEEKS prior to the uprisings in Hungary, Soviet 
sources disclosed an ambitious program for the expansion 
of power potential in the satellite nations. Just how much 
of this program will be realized will depend on how badly 
the Russian applecart has been upset. 

Early in September, Power received a report that a per- 
manent commission had been established by the Soviet with 
her satellites—under COM-ECON command—to study fullest 
utilization of Danube waters for run-of-river power plants in 
Eastern Europe. 

The latest Danube Hydro-Power (Continued on page 222) 
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for cooling tower application... 


protection against humidity 
Allis-Chalmers MOTORS 


The ultimate in protection against high humidity ed boking keep humidity out . . . give the long 
— major cause of cooling tower motor failure — electrical life you need. 
is provided tower builders and users in Allis- 3. Weather-protected bearings — Rotat- 
Chalmers TEFC motors. Here’s why: ing seal, turning in close running clearances, 
1. Moisture drainage — Drain plug canbe — guards against entry of water. 
removed to eliminate condensed moisture in the Find out more about the “MORE” in Allis- 
motor. (Particularly helpful in intermittent oper- Chalmers motors by contacting your nearby A-C 
ations where condensation is more likely.) 
sales office or distributor, or write Allis-Chalmers, 


2. Extra-insulated stator — Several appli- General Products Division, Milwaukee 1, Wis. 
cations of special insulating varnish plus repeat- 


Outdoor Installation on jacket water-cool- 
ing units is ideal for Allis-Chalmers motors. 
Cast-iron frame and conduit box aren’t affec.ed 
by weather. 


: 
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TECHNICAL BRIEFS 


Latest engineering developments for busy power men 


25 Papers for you on 
LUBRICATION 
GAS TURBINES 
TRANSFORMERS 
CORROSION 


Reactor 


LUBE requirements here resemble those for ordinary plants 


Radiation effects on lubricant life 400 
in a typical nuclear power plant 


Operating 
dosage level, 
Components rads/hr 

Turbine 0.2 
Water-circulating pumps 102 
Remote fuel-handling 

devices 105 
Control drive mechanisms 105 
At reactor vessel wall 10¢ 
At reactor core center 1018 


1200 
1000 / 
800 / 
A 
: 
2 
600 
= 
3 
2 
> yw? 
Lubricant life, 
hours to attain 200 
10% rads expcsure 
— 
10° 
1 2 4 6 8 rr) 
102 8 
10-5 Dosage, !O rads 


VISCOSITY of turbine oil rises with exposure to radiation 


How radiation affects petroleum lubricants 


Application problems with petroleum 
lubricants in nuclear power plants. By 
R F Hausman and E R Booser, Gen- 
eral Electric Co. 

This paper considers the behavior of 
petroleum lubricants under ‘irradiation 
and outlines the general problems an- 
ticipated with lubricants in the com- 
ponents of nuclear power plants. 

Three steps are suggested to mini- 
mize lubrication problems: (1) ade- 
quate shielding between reactor and 
components requiring petroleum lu- 
bricants (2) careful specifications so 
only stable oils are used (3) relubri- 
cation schedules so oils are taken out 
of service before they are damaged by 
continued exposure. 

With these steps, overall lubrication 
problems in a nuclear power plant will 
be similar to those in conventional gen- 
erating stations, 

Table above shows calculated radia- 
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tion levels that will be encountered by 
lubricants in the various components 
of a typical singie-cycle boiling water 
reactor plant. ASLE paper No. 56LC-1. 


General radiation damage problems 
for lubricant and bearing-type mate- 
rials. By V P Calkins and C G Col- 
lins, General Electric Co. 

Radiation damage is any adverse 
change in the physical or chemical 
properties of a material or system 
caused by exposure to radiation. This 
type of damage is purely relative. 

There is nothing mysterious about 
the general effects of radiation on lu- 
bricants or any other material. Once 
the cause of the effect is probed, the 
effects of radiation on general classes 
can be understood and behavior pre- 


Directions for ordering papers on page 244 


dictions can be made for materials still 
untested. Hence, one can theorize what 
materials would generally be more re- 
sistant to radiation. Actually, the ef- 
fects of radiation on covalent type 
materials like the ordinary organic 
lubricants can be considered as the 
results of ordinary physicochemical re- 
actions that are initiated by a some- 
what extraordinary source of energy. 
ASLE paper No. 56LC-2. 


Radiation resistant greases. By J GC 
Carrol, R O Bolt and B W Hotten, Cal- 
ifornia Research Corp. 

Greases typical of those commercial- 
ly available were irradiated in an 
atomic pile and in other radiation 
facilities. Specially developed experi- 
mental greases were likewise exposed. 
After irradiation, standard grease tests 
were made and results compared with 
data for unexposed greases. The tests 
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J-M 85% Magnesia is lightweight . . . easy for workmen to install half-sec- 
tions on this 10” steam line. Insulation work at the Grace Chemical plant 


was performed by Young Sales Corporation of St. Louis. Engineering and 
construction was directed by Foster Wheeler Corporation of New York. 


... the choice of insulation engineers 


at Grace Chemical’s new Memphis plant 


Inpustry’s LONG-TIME standard for 
temperatures to 600F is still your best 
insulation buy. For J-M 85% Magnesia 
provides high insulating value, easy ap- 
plication, long life, initial low cost and 
minimum maintenance. That’s why in- 
sulation engineers consistently specify 
J-M 85% Magnesia for modern installa- 
tions like Grace Chemical’s new anhy- 
drous ammonia-urea plant. That’s why it 
will pay you to specify J-M 85 °%% Magnesia 
for your new plant or modernization 
program. 
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-Johns-Manville 


To assure you maximura value from 
your insulation dollar, Johns-Manville 
gives you complete drawing-board-to- 
job-site service. You get expert recom- 
mendations by the world’s most experi- 
enced insulation engineers . . . plus expert 
installation by authorized J-M Insulation 
Contractors. Write today for further 


‘ information on J-M 85% Magnesia and 


Johns-Manville’s unmatched facilities to 
solve your insulation problems. Address 
Johns-Manville Box 14 New York 16, 
N.Y. In Canada, Port Credit, Ontario. 


MATERIALS ENGINEERING - APPLICATION 


INGULATION 


Your Btu’s and dollars go further when you 
specify Johns-Manville 85% Magnesia 


J-M 85 °% Magnesia also comes in block form. 
Here you see it being applied to a vertical 
drum at a New Jersey petroleum refinery. 
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evaluated physical properties, bearing 
life, oxidation, low temperature torque, 
copper corrosion and wear. 

Radiation altered consistency. Most 
greases softened initially but eventual- 
ly became solid. Bearing life was re- 
duced by 40 to 90% and oxidation 
resistance was also severely impaired. 
Other properties were affected to a 
lesser degree. Several experimental 
products that gave excellent results in 
standard tests before irradiation showed 
superior radiation resistance. ASLE 
paper No. 56LC-4. 


Effects of nuclear radiation on lubri- 
cants. By J A King and W L R Rice, 
Wright-Patterson Air Force Base. 

A portion of the air force effort 
toward developing nuclear radiation- 
resistant lubricants is devoted to evalu- 
ating the effects of gamma radiation 
on specification type lubricants. Data 
are presented on the effects of gamma 
radiation on petroleum and synthetic 
base hydraulic fluids, lubricants, and 
engine oils. 

Many of the materials tested appear 
to be satisfactory for use after expos- 
ure to about 1 x 108 roentgens of gam- 
ma radiation, the screening dosage used 
for these studies. To determine if a 
given grease is usable when subjected to 
nuclear radiation, more complete test- 
ing over the entire radiation range 
would be required. Engine lubricants 
and hydraulic fluids showed viscosity 
changes as a result of irradiation. Oxi- 
dation-corrosion characteristics of en- 
gine oils and hydraulic fluids were ad- 
versely affected by gamma radiation. 
ASLE paper No. 56LC-5. 


Gas turbines 


The liquid-metal fuel reactor closed- 
cycle gas-turbine power plant. By L 
D Stoughton and T V Sheehan, Brook- 
haven National Laboratory. 

This paper proposes a nuclear power 
plant that combines advantages of a 
liquid-metal fueled reactor with those 
inherent in a closed-cycle gas turbine. 
The reactor fuel, a solution of uranium 
in molten bismuth, allows for unlim- 
ited burnup with continuous fuel make- 
up and processing. 

The fuel can either be contained in 
a graphite core structure or circulated 
through an external heat exchanger. 
Cycle working fluid is an inert gas 
which is heated by the reactor fuel be- 
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More TECHNICAL BRIEFS 


fore entering the turbine. A 15-mw 
closed-cycle gas-turbine system is shown 
to illustrate the applications of this 
reactor. ASME paper No. 56-GTP-12. 


El Paso’s gas-turbine operating ex- 
perience. By A H Carameros, El Paso 
Natural Gas Co. 

This paper covers company’s operat- 
ing experience with 28 gas turbines 
from September, 1952 to January, 
1956. Items covered include certain 
troubles in thrust bearings, gear boxes, 
couplings, nozzles, Christmas - tree 
joints, regenerators and combustion 
chambers. Operating problems are 
also covered. These are concerned 
with personnel training, turbine load- 
ing, lubrication, compressor fouling 
and dispatching. 

Some interesting manpower and 
cost data are given, as well as fuel 
consumption statistics. ASME paper 
No. 56-GTP-6, 


6200 - kw gas- turbine - driven mobile 
power plant. By Z Stanley Stys, Brown 
Boveri Corp. 

This paper describes design and con- 
struction of a railway-mounted mobile 
power plant. It contains many inter- 
esting and useful ideas on problems 
met when the plant must be easily 
moved from one site to another. 

Tests of the completed unit show it 
is slightly larger than calculated and 
has a somewhat higher efficiency than 
expected. Standard operating tempera- 
ture of the unit is 1200 F. ASME 
paper No. 56-GTP.-4. 


Portab!= 5000-kw railway and skid- 
mounted gas-turbine power plants. By 
H H Rupp and W N Hornberger, West- 
inghouse Electric Corp. 

Plant described in this paper is the 
first mobile gas-turbine power-generat- 
ing plant in this country. It is pioneer- 
ing new phases of flexibility. 

Maintenance costs run about $1.50 
per installed kw per year. Availability 
records exceeding 8300 operating hours 
per year, including a complete plant 
inspection of two weeks, proves it a 
dependable and reliable power plant. 
ASME paper No. 56-S-7. 


Development of a centrifugal com- 
pressor for a small gas-turbine engine. 
By N R Balling and V W Van Ornum, 
Boeing Airplane Co. 


Objective of the research and de- 

velopment program reported in this 
paper was to decrease specific fuel con- 
sumption of a small gas-turbine engine 
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by means of an increase in the pres- 
sure ratio alone. 

Development of a centrifugal com- 
pressor is presented, with a_ special 
description of equipment, methods and 
special problems met during the tests. 
Results showed the required decrease 
in specific fuel consumption and 
pointed up advantages of a straight- 
forward development program. ASME 
paper No. 56-GTP-2. 


Thermodynamic performance and de- 
sign of steam-gas turbine power 
plants. By J W Mann Jr, General Elec- 
tric Co. 

This paper deals with thermody- 
namic characteristics of combined 
steam-gas cycles. It gives practical 
design considerations for plants with 
a combined rating of about 45,000 kw. 

While the author’s work has been 
limited to consideration of plants of 
this size, the principles apply to plants 
of any rating. Where possible, means 
of extrapolating data is indicated. APC 
paper; no number. 


Design considerations for naval gas 
turbines. By G L Graves Jr, Bureau 
of Ships, Navy Department. ASME 
paper No. 56-GTP-1. 


Transformers 


Silicones in combination with organic- 
based matrials for use in dry-type 
transformers. By H M Broderick, A L 
Scheideler and G F Simmons, General 
Electric Company. 

The past decade has seen a major 
expansion in the role of dry-type trans- 
formers in electrical distribution sys- 
tems. The first dry-type transformer 
was a ventilated unit whose major at- 
tributes were its flame resistance and 
reduced explosion hazard, its simpli- 
fied installation, its lower maintenance, 
its smaller size and lighter weight. Ap- 
plication was limited, however, to low- 
voltage areas where the effect of mois- 
ture and contaminants was at a min- 
laum, 

The first major change in this orig- 
inal transformer was brought about by 
the simultaneous introduction of the 
high-temperature silicone-resins and the 
sealed dry-type. These silicone-resins 
used in conjunction with inorganic 
based materials could operate at still 
higher temperatures in an entirely en- 
closed casing. It was demonstrated, in 
fact, that even organic materials could 


(Continued on page 234) 
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1300 LINE 


New, OIC bolted bonnet, 600 Ib. forged steel ae valve lines, Y2” to 2” with HCH, all sg ane trim. 


POWER 


new rugged OIC 


forged steel 


ALVES 
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Both feature the modern and rugged bolted 
bonnet joint, which simplifies and lowers the 
cost of maintenance: 

Both feature a soft iron gasket securely retained 
in the bolted male and female body-bonnet 
connection to assure enduring tightness. 

Both feature 13% chrome stainless steel trim 
with 1000 Brinell, duracased wedges. 

Both feature plenty of gripping area for pipe 
wrenches on pipe ends; there’s no interference 
with body-bonnet flanges. Simplifies joint 
make-up! 


THE OHIO INJECTOR COMPANY > 


The 1300 line includes a bigh flow port area, 
offering full-flow characteristics. 


The 1100 line, with standard flow ports, is 
compact, economical, and includes the same 
high quality, rugged features and trim as the 
1300 line. 


Most valve users have applications suited to 
both of these new OIC valve lines. Writé for 
Bulletin #195-R illustrating features and speci- 
fications that fit these newest forged steel valves 
to your services. 


WADSWORTH, OHIO 


FORGED & CAST STEEL, LUBRICATED PLUG; 
BRONZE & IRON VALVES 


gee 1100 LINE 
el fa al fe 
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PLANT EQUIPMENT NEWS 


Your information center for new products designed fo solve plant problems 


Published monthly as a service to readers 


Filter leaves withstand corrosion 


1201 + Filter leaves molded from Hycar rubber are suit- 
able for use with both corrosive and non-corrosive liquids. 
Manufacturer claims that these filters are particularly 
conyenient to use in parallel for large jobs, since each 
can be dropped out for cleaning without interfering with 
other units. Sizes range from 6x12 to 30x48 in. 
Industrial Filter & Pump Mfg Co, 
5916 Ogden Avenue, Chicago, Illinois 


For more data on these items, use post cards on page 177. Identify your request with item number 


Centrifugal blower handles toxic gases 


1202 + Leak-proof centrifugal blower may be used for 
handling corrosive, toxic and radioactive gases at high 
temperatures and system pressure. Blower will handle 
20 cfm of gas with sp gr of 6 and will develop 150-ft 
head in a 2000-psi system. Unit operates at gas tem- 
peratures up to 500,F. To facilitate inspection, blower is 
arranged so all rotating and bearing parts can be removed. 
Allis-Chalmers Mfg Co, 864 S 70th St, Milwaukee ', Wis. 


Speed-reduction unit for screw conveyors 


1203 + Speed-reduction unit is designed for screw conveyor 
applications. Unit has flange adaptor that permits bolting 
directly to trough end of screw conveyor. Output shaft fits 
into end of pipe of standard 6, 9 or 12 in. screw having a 
bore of 114, 2, 2 7/16 in. Input shaft of unit is driven from 
motor of any make, type or age, by short center V-belt drive. 

Unit is bolted directly to trough end and eliminates any 
tendency to wobble which might occur when other drive 
components are mounted on extended screw with its loose 
tolerance fit in a screw conveyor pipe. Unit can be suc- 
cessfully used to drive inclined screw conveyors where angle 
of inclination or declination is up to 20 deg above or below 
horizontal. Unit comes in three sizes trom ¥% to 10 hp. 

The American Pulley Co, 4200 Wissahickon Ave, 
Philadelphia, Pa. 
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Expansion Joint Problem? 
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“oy has been solving tough expansion joint 


years — a record unmatched by any 


Put the Badger Man on the Spot! 


Complex expansion joint problems are 
best analyzed at only one place: your 
office or plant site. It’s there alone— 
where the figuring is going on — that all 
essential data about your proposed instal- 
lation is available. 

And it’s there — on the spot — that 
the Badger Man can assist you. Because 
1. he is a trained engineer; 2. he brings 
to your problem the background of the 
world’s most experienced manufacturer 
of expansion joints.* 


Next time you are confronted with a 
complicated piping layout, severe operat- 
ing conditions, unusual size and shape 
requirements —- any complex expansion 
joint problem — put the Badger Man on 
the spot! His services are as close as 
your telephone. 


COMING SOON — Badger Service-Rated Ex- 
pansion Joints. Incorporate revolutionary new 
features developed during three years of in- 
tensive research and testing. Watch for this 
important announcement. 


lems 
er firm. 


BADGER EXPANSION JOINTS 


BADGER MANUFACTURING COMPANY 


230 Bent Street, Cambridge 41, Massachusetts « 60 East 42nd Street, New York 17, New York 
Representatives in principal cities 
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Heavy-duty engine for auxiliary power 


1204 + W9 Engine acts as source for auxiliary or main 
power at peaking or continuous levels for-industrial and 
institutional power requirements. W9 is small, heavy-duty, 
four cycle unit with 400-1400 hp. Fully assembled upon 
delivery, unit is ready to be placed upon its foundation, 
requires no major aligning. Constructed for continuous 
operation, unit has been designed for high output turbo- 
supercharged operation. Air is swirled as it enters cyl- 
inder. According to manufacturer, this assures rapid 
mixture of air and fuel, and efficient, clean combustion. 


Worthington Corp, P.O. Box 953, Buffalo 5, N. Y. 


Diesels supply stand-by plant power 


1205 + Industrial diesel engines have ratings to 1025 hp 
and are available aspirated or supercharged. Units are 
designed for use in heavy equipment, as standby power 
for industrial plants and mobile power for utilities. 
Portable engine-generator sets range to 600 kw capacity. 
Heavy-duty models are built as 4cycle, 6- or 8-cylinder, 
vertical in-line engines. Output ranges from 215 to 1025 
hp. Design features include: dual-fuel operation, com- 
pressed air starting system, open chamber combustion. 
White Diesel Engine Division, 
White Motor Company, Springfield, Ohio 


Small batteries yield high currents 


1206 + Miniaturized nickel cadmium sintered plate stor- 
age batteries range in sizes smaller than a cigarette lighter 
and from 4% to over 150 amp-hr capacity. According to 
manufacturer, they provide exceptionally high instan- 
taneous currents, and so are valuable for switch tripping 
and closing particularly in compact unattended substa- 
tions and in severe climatic conditions. 

Units are said to be capable of delivering momentary 
discharge currents as high as 25 times rated amp-hr 
capacity. Capable of repeated cycle service, they are 
said to have useful capacity in temperatures ranging from 
—40 F to +165 F. It is possible to store them indefinitely 
in any state of charge without deterioration or freezing. 

Nickel Cadmium Battery Corporation, 
68 Pleasant Street, Easthampton, Massachusetts 


Transmitters utilize new design 


1207 + Pneumatic and electric transmitters for use with 
rotameters utilize design features which manufacturer 
says represents a new approach to standardization and 
in-the-line performance. 

Pneumatic transmitter employs direct force balance to 
minimize mechanical motion. According to manufacturer, 
this provides low inertia characteristics and improved re- 
sponse time. Three screwdriver adjustments take care of 
range, linearity and zeroing. Electric transmitter utilizes 
proven strain gage element. Standard model is explosion- 
proof according to manufacturer. Unit is applicable to 
automatic logging and data reduction equipment. 


Brooks Rotameter Co, 47 Dennison Ave, Lansdale, Pa. 


Gearmotor used for remote control 


1208 + Shaft-mounted gearmotor is designed to provide 
remote and automatic control for variable-speed drives, 
valves, pumps, feeders and other machines. Unit mounts 
on shafts from 14 to ¥% in. diameter, and may be mounted 
horizontally or vertically with shaft up or down. Hous- 
ing and cover are made of aluminum. 

Unit is furnished with torque arm or plate with resilient 
mounting that absorbs any runout that may be present in 
shaft to be controlled. When used on rising stem valves, 
torque plate is equipped with linear bushings to allow 
axial movement. Standard units have speeds from 1% 
rpm to several hundred rpm. 

Units are available to produce torques from a few in.-oz. 
to several hundred in.-lb. Single phase units use instantly 
reversible permanent split-capacitor motor having high- 
starting torque with low inrush current. Three-phase units 
are available in larger sizes. Explosion-proof and other 
enclosures are available. Units can also be furnished 
for face or foot mounting. Details from manufacturer. 

The Jordan Co, Milwaukee, Wisconsin 


For additional information on these new equipment items, use 
post cards on p 177. Identify your request with item number. 
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A SUPER HYBOND arch was installed in a 
B & W coal fired boiler, with a chain grate 
stoker, in an Indiana Municipal light plant. The 
boiler is rated at 125,000 Ibs. per hour, and 
operates at about 200% of rating. Prior to the 
use of SUPER HYBOND it was necessary to 
replace the arch in this boiler every 9 months. 
The SUPER HYBOND arch was not replaced for 
3% years and even then, as shown by the 
photos, could have given additional service. 


SPECIFY 
A. P. GREEN PLASTIC 
FIREBRICK LININGS 


for longer life... 


lower maintenance 
costs 


For over 30 years, A. P. 
Green plastic firebrick, made 
from highest quality Missouri 
fire clays, has been proved in 
service, Four grades of plastic 
to meet varying refractory 
needs. 


warehouse stocks 
for prompt shipment 


Look in the classified section 
of your telephone directory or 
write direct for the name of 
the A. P. Green distributor in 
your locality. He has complete 
stocks and can make prompt 
delivery. 
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SUPER HYBOND arch 
as installed. 


Supes. 


P. Green 
REFRACTORY 
PRODUCTS 


SERVE THE WORLDS INDUSTRIrs 


P. GREEN FIRE BRICK COMPANY 


Mexico, Missouri, U. S. A. 


PLANTS: Mexico, Mo. * Woodbridge N. J. « Sulphur Springs, T 
IN CANADA: : 
A. P. Green Fire Brick Company, Ltd., Toronto 15, Ontario 
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SUPER HYBOND arch 
Be after 3% years’ service. 1. 
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More EQUIPMENT NEWS 


The right meter or gage can make a 


Liquid level gages 


1212 + Remote reading liquid level 
gages are inclined for use where gages 
have to be mounted high or low on 
instrument panel. For high installa- 
tions, case is built so cover and scale 
incline downward; for low installations 
cover and scale incline upward. 

Units give instant remote reading of 
liquid levels in boilers and tanks with 
accuracy of % of 1% of scale reading. 
They bring liquid level to where it can 
easily be seen. Convex faces give 180 
deg visibility. Request full details. 

Jerguson Gage & Valve Co, 

80 Fellsway, Somerville 45, Mass. 


Begins on page 168 


Liquid flowmeters 


1210 + Crank-controlled liquid meters 
are designed for larger capacity, longer 
life, quiet operation and reduced main- 
tenance costs, according to manufac- 
turer. Meters feature crank-type link- 
age for gear control. Three models 
have flow capacities ranging from 400 
to 1000 gpm. According to manufac- 
turer, linkage cuts down number of 
parts, makes for stronger control of 
vane positioning and therefore in- 
creases capacity and life expectancy. 
When back cover bolts and cover are 
removed and meter axial adjustment 
nut is unlocked, rotor can be pulled 
from meter case. Repair costs are said 
to be negligible. Requet bulletin. 

Rockwell Mfg Co, Meter and Valve Div, 
400 N Lexington Ave, Pittsburgh 8, Pa. 


Electronic potentiometer 


1213 + Self-balancing electronic po- 
tentiometer gives continuous record on 
3-in. strip chart. Recorder, which uses 
standard components, is housed in case 
5-in. sq. Small-size self-balancing in- 
struments are furnished in indicating 
models also. Indicating and recording 
chassis are built for full plug-in service. 
Units available in either potentiometer 
or ac bridge models, can be used to 
measure and indicate or record any 
variable which can be converted into 
an electrical quantity, such as tempera- 
ture, pressure, flow, speed. 

The Bristol Co, Waterbury 20, Conn. 


more data on these items, use post cards page 177. Identify your request with item number. 
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big difference 


Portable volt-ammeter 


1211 + Two standard ranges have 
been added to Type-CF-7 portable re- 
cording hookon volt-ammeter to in- 
crease flexibibility. New current ranges 
are 30 and 300 amps. This provides 
recorder with six current ranges 15, 
30, 75, 150, 300 and 750 amps and three 
voltage ranges 150, 300 and 750 volts ac. 
General Electric Co, 
Schenectady 5, New York 


Chlorine detector 


1214 + Series A-689 detector is said to 
detect three parts chlorine in a million 
parts of air. Manufacturer claims that 
sensitivity of the detector allows unit 
to give warning of presence of chlorine 
in air long before a_ throat-irritating 
concentration of 15 parts per million 
is present. 

Detector is electrically operated with 
alarm signal resulting from reaction of 
chlorine gas with chemically-treated 
dry paper. Unit is made for either 
wall or panel mounting. 

Wallace & Tiernan, Inc, 
25 Main St, Belleville 9, N. J. 
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TWO GOOD WAYS TO ADD ADDITIONAL 
HEAT TRANSFER SURFACE AREA TO 
B&W CARBON STEEL ERW TUBES 


(A) Longitudinal Channels Welded On 


(B) Continuous Helical Fin Wound 
Around Tube and LIVI 
Welded On 


TUBING REQUIREMENTS FOR HEAT TRANSFER EQUIPMENT 


The economy and usefulness of pressure tubing in heat 
exchanger and condenser applications depend on the 
tubing’s heat transfer ability and the ease with which it 
can be bent, coiled, swaged, and rolled into tube sheets. 


Because of its uniform wall thickness, the heat transfer 
ability of B&W Electric-Resistance-Welded Carbon Steel 
Tubing is the optimum for such a ferrous material. It is an 
economical material to use, not only because of its reason- 
able first cost, but also because of its low fabrication cost, 
since ease of bending, coiling, swaging, and rolling into 
tube sheets is provided through quality-controlled meth- 
ods used in its manufacture. 

B&W Electric-Resistance-Welded Carbon Steel Heat 
Exchanger and Condenser Tubing is widely used in the 
process industries, including petroleum refining and 
chemical processing, and in, refrigeration and steam 


generating equipment. If carbon steel tubing can do 
the job required, you will find B&W ERW Tubing 
provides maximum, trouble-free service life. For addi- 
tional information, call on Mr. Tubes, your nearby B&W 
Tube Representative — or write for Bulletin 412. The 
Babcock & Wilcox Company, Tubular Products Division, 
Beaver Falls, Pa. 


Seamless and welded tubular products, seamless welding fittings and forged steel flanges—in carbon, alloy, and stainless steels 
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More EQUIPMENT NEWS 


Begins on page 168 


Power circuit breakers 


1215 + Anticipating three new higher 
industry standard ratings for metalclad 
switchgear, manufacturer has developed 
and tested power circuit breakers for 
all three ratings. 

For 13.8 kv, 1200 and 2000 amp ap- 
plications, units, designated 15HV-750, 
are available with interrupting rating 
of 750 mva. Circuit breakers, 5HV-350 
have higher interrupting rating of 350 
mva and continuous current rating of 
3000 amps for mains and bus ties; 1200 
amps for feeders. Also for 4.16 kv, 
1200 amp applications, circuit break- 
ers, 5HV-75, with interrupting rating 
of 75 mva are available. Request com- 
plete details direct from manufacturer. 

I-T-E Cireuit Breaker Co, 19th & 

Hamilton Sts, Philadelphia 30, Pa. 


Electrical contacts 


1216 + Electrical contacts are able to 
withstand larger currents than silver 
or its alloys without welding or stick- 
ing, manufacturer states. 

Containing silver and cadmium oxide, 
contacts are said to cause significant 
improvement in life and performance 
of many electrical products when sub- 
stituted for silver or silver alloys. In 
others, units provide greater current- 
carrying capacities and increased elec- 
trical ratings. According to manufac- 
turer, they have excellent arc-quenching 
traits and low contact resistance. Ap- 
plications include motor-starting and 
limit switches, industrial controls, etc. 

Gibson Electric Company, 

Frankstown Ave, Pittsburgh 21, Pa. 


Enclosed circuit breakers 
1217 + AB-I enclosed circuit breakers, 
Type E, F and J, provide plug-in rat- 
ings from 15 to 225 amps in only two 
NEMA 1A general purpose enclosures. 
Two additional enclosures are designed 
for conventional bolted-in Type K, KL 
and L frame breakers. According to 
manufacturer, advantages include vis- 
ible disconnect safety; minimum down- 
time and maintained productivity due to 
ability to carry temporary light over- 
loads. Request complete information 
direct from the manufacturer. 
Federal Pacific Electric Co, 
40 Paris St, Newark 1, N. J. 


Electronic controls 


1218 + Unitized Autronic controls are 
based on principle of instantaneous all- 
electronic control. According to manu- 
facturer, unitizing of Autronic controls 
has resulted in a number of advantages: 
controller, recorder (or indicator) and 
manual control are of plug-in construc- 
tion; wiring between individual instru- 
ments eliminated. Details on request. 
The Swartwout Co, 18511 
Euclid Ave, Cleveland 12, Ohio 


Thermostatic controller 


1219 + Pilot-type thermostatic con- 
troller for higher temperature appli- 
cations comes in standard temperature 
ranges of 250 to 450 F, and 350 to 
550 F. Controller measures 3 13/16 in. 
wide, 1934 in. long and is recommended 
where compressed air is used as pilot 
supply. 

Thermosensitive tube is made of 
stainless steel to withstand corrosion 
as well as temperature and erosion. 
Finned thermal isolator section keeps 
pilot valve and adjustments cool on 
high-temperature control applications. 
Unit may be installed horizontally or 
vertically. Details from manufacturer. 

Robertshaw-Fulton Controls Co, 
Box 400, Knoxville, Tennessee 


Digital demand recorder 


1220 + Digital demand recorder auto- 
matically produces punched tape rec- 
ord of watt-hour demands. Punched 
tape record can be read visually or 
processed by a tape translator operating 
a card punch. Recorder operates from 
standard contact-making mechanism on 
watt hour meter. Unit has few close 
tolerances. Request further details. 
Fischer & Porter Co, 848 
Jacksonville Rd, Hatboro, Pa. 


For more data on these items, use post cards 
p 177. Identify your request with item number. 
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Check these too... 


Air interrupter switch ........ p 182 
Condensate return pumps . p 182 
Silicon rectifier stacks ........ p 184 
Engine generator plants...... p 186 
Temperature regulator........ p 186 
Piston pressure switch........ p 188 
Automatic gas valves.......... p 190 


High pressure regulator...... 
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ANCHOR COMBINED 
PURE ASBESTOS 
GRAPHITE BUNA N 


TO GIVE YOU A PACKING 
FOR A THOUSAND USES! 


¢ 


BRANCH OFFICES This packing—CARBONITE #820 N. J.—has the great- 
BALTIMORE, MD. MILWAUKEE, WIS. est range of uses of any packing known: Steam and Air 
BOSTON, MASS. MONTREAL, CANADA ... Chemicals . . . Acids . . . Solvents ... Water... Oil 
BUFFALO, N. Y. NEW ORLEANS, LA. . . . Gasoline. 

CINCINNATI, OHIO =—-. NEW YORK, NN. Y. It is 100% pure asbestos, graphite and Buna N. 
CHICAGO, ILL. PHILADELPHIA, PA. 


Perfectly formed rings of any diameter are easily cut 
from the spirals. No die-forming is required. 
“N. J.” means “No Jacket.” This superior packing is 


CLEVELAND, OHIO PITTSBURGH, PA. 
DAYTON, OHIO SAN FRANCISCO, CAL. 


HOUSTON, TEX. SPOKANE, WASH. supplied nm spiral or ring form in sizes from Ye square 

INDIANAPOLIS, IND. ST. LOUIS, MO. up to ie square. 

LOS ANGELES, CAL. TOLEDO, OHIO Write us today for further details on this packing-of- 
WILMINGTON, CAL. a-thousand-uses. 


THE ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA, PA. 
FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN, 


FIBROUS AND METALLIC PACKINGS FOR EVERY INDUSTRIAL PURPOSE 
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MINIMUM CORROSION is an important 


reason. There are no cold spots in a 
Ljungstrom. Temperature is uniform on 
all heating surfaces—corrosion-causing 


condensation is reduced. 
Advantages of the Ljungstrom Air Preheater 


® Size for size, recovers more heat than any other type. For all the facts, send now for a free 
® Reduces fuel consumption. Permits use of lower-grade 
fuels. Increases boiler output and reliability. 


copy of our 38-page manual. 
® Eliminates cold spots...keeps corrosion to a minimum. 
® Easier, faster to clean and maintain. 


® Requires far less supporting steel and is quickly erected. 


The Air Preheater Corporationn 66 sreet, New York 17, 


176 POWER * DECEMBER 1956 


¢ 
; » ai 
« 
© 
e L jJungstrom 
f 


To get more info 
on new equipment 


or FREE copies 
of latest bulletins 


follow these 
easy steps 


"Preceding pages tell you what's new 
_in plant equipment. Each item is num 
bered. For more details o1 


e re listec 
numbered, beginning on back of this 
page: To order those you want, write 
_ POWER item number here - 
yse manufacturer's bulletin n 


various companies, they'll send the info 
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Put 2¢ stamp on self-addressed card and mail 
it to us, We'll pass along your request to the 
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I want details on these New Products: 


Send me these FREE Bulletins: 


Please use before April 1, 1957. Vold after this date. 12/56 


Power a McGraw-Hill Publication 


I want details on these New Products: 


Send me these FREE Bulletins: 


Please use before April 1, 1957. Void after this date. 12/56 


Power a McGraw-Hill Publication 


| want details on these New Products: 


Send me these FREE Bulletins: 


Please use before April 1, 1957. Void after this date. 


4 
it 
My Nome 
Please print 
City & Stote 
Compon y ; 
Home Address 
write its number here — 
7 3 | Home Address 
| 


This FREE Literature 


Power 

Reader Service Department 
330 West 42nd Street 

New York 36, N. Y. 


Power 

Reader Service Department 
330 West 42nd Street 

New York 36, N. Y. 


Power 

Reader Service Department 
330 West 42nd Street 

New York 36, N. Y. 


AIR CONDITIONING, VENTILATION 


] Cooling towers for industrial application where 


process water temperatures are critical, are de- 
scribed in 8-p bulletin 203. Describes 44 sizes 
available, gives complete selection data. Bal- 
timore Aircoil Co, Inc, 2624 Mathews St, Bal- 
timore 18, Md. 


Centrifugal fans. Illustrated 8-p catalog 4824 


discusses performance features and construction 
details of Airfoil fans. Contains data on several 
possible volume control methods that can be 
used with the units. American Blower Corpora- 


3 Power exhausters, axial mushroom-type, are 


described in 4-p bulletin CAM-103. Contains 
performance tables, photos, and application info. 
Unit exhausts 350 to 34,430 cim ot fumes, smoke 
and dust. Chicago Blower Corp, 9863 Pacific 
Ave, Franklin Park, Ill. 


Ventilating and heating line offers 72 coil ca- 
pacities and coil arrangements in six different 
sizes. Output ranges from 1500 to 32,000 cim 
and 47,000 to nearly 2,000,000 Btu. Lilustrated 
12-p bulletin 46PQRV-72 contains charts, tables 
showing hot-water and steam ratings, fan per- 
formance. Carrier Corp, Syracuse, N. Y. 


5 Heavy-duty fans, Classes II, Ill, IV, for ven- 


tilating and industrial applications are de- 
scribed in 20-p bulletin F-200. Contains photos, 
performance charts of various sizes. Buffalo 
Forge Co, Buffalo, N. Y. 


6 Dust collectors. Industrial cloth-filter-type 


units are described in illustrated 4-p bulletin 
557-D. Includes two case histories, full specs. 
Wheelabrator Corporation, 343 S Byrkit St, 
Mishawaka, Ind. 


BOILERS AND AUXILIARIES 


7 Packaged boilers. Automatic Power-Pak units 


in capacities from 8 to 25 hp, for pressures to 
15 psi, are described in 4-p bulletin 1233. 
Equipped with either oil- or gas-firing burners. 
Orr & Sembower, Inc, Morgantown Rd, Read- 
ing, Pa. 


§ Boiler installations around the world, is sub- 


ject of 4-p bulletin, Also points out advantages 
of Progress packaged boiler designed for com- 
mercial heating up to 1,340,000 Btu/hr. Cleaver- 
Brooks Co, 326 E Keefe Ave, Milwaukee 12, Wis. 


9 Box furnaces are described in 4p bulletin 


GEC-1402. Includes specs, temperatures, rat- 

ings, dimensions of units with cooling cham- 

bers, for low production and laboratory use. 

General Electric Co, Schenectady, N. Y. 
(Continued on page 218) 
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Five Keys to 


LONG-RANGE ECONOMY 


on your general-purpose pumping jobs 


The Ingersoll-Rand pumps shown feature several 
different designs and types. Yet they all have one 
thing in common—the ability to give you low-cost 
performance on your general purpose pumping 
jobs. 


When you install an I-R pump, you can count on 
continued efficient operation—with a minimum of 
time out for attention and maintenance. 


In addition to the pumps shown, Ingersoll-Rand 
manufactures a complete line of single and multi- 
stage pumps of horizontal and vertical design for 
every job application. See your I-R representative 
for full information on the pump which best meets 
your needs. 


1. MOTORPUMPS: Free from base plates, couplings 
and alignment problems, I-R Motorpumps can be 
mounted in any position that gives the simplest, most 
economical installation. They are especially designed 
for continuous full load service, with a wide range of 
capacities from 5 to 1800 gpm and heads up to 600 ft. 
Available in single, two and four-stage units. 


2. CRADLE-MOUNTED PUMPS: Built with separate pump 
and drive units, coupled and mounted on a sturdy base 
plate, I-R Cradle-Mounted Pumps come in one and 
two stages, with capacities from 5 to 2800 gpm and 
heads up to 525 ft. They can be equipped with any 
drive, and provide easier accessibility, over-sized bear- 
ings and greater accessibility. 
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3. SINGLE-STAGE HORIZONTALLY-SPLIT PUMPS, with 
double mechanical shaft seals: For capacities from 275 
to 2400 gpm and heads to 350 ft., maintenance-free 
DMV and DHV pumps are provided with double 
mechanical shaft-seals and permanently lubricated: 
sealed bearings. Troublesome stuffing box maintenance 
is eliminated, and bearings do not require any atten- 
tion or lubrication throughout the life of the pump. 


4. SINGLE-STAGE HORIZONTALLY-SPLIT PUMPS, conven- 
tional design: The Class AF V unit illustrated is typical 
of the standard I-R line of single-stage horizontally- 
split centrifugals, with capacities ranging from 25 to 
50,000 gpm, and heads from 20 to 350 ft. Stuffing 
boxes are extra deep, and equipped with water seal 
cages. Any type of drive may be used. 


5. TWO-STAGE HORIZONTALLY-SPLIT PUMPS: I-R two- 
stage Class GT pumps are available in capacities up 
to 2200 gpm for discharge heads up to 1050 ft. Out- 
standing performance is assured by such 
features as extra deep stuffing boxes, re- 
newable shaft sleeves and wearing rings, 
carefully designed liquid passages and 
volutes, and efficient closed-type impellers. 


Ing ersoll-Rand 


10-455 11 Broadway, New York 4, N. Y. 


PUMPS ° ROCK DRILLS ° 
COMPRESSORS CONDENSERS 


GAS & DIESEL ENGINES 
AIR & ELECTRIC TOOLS 
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believes it's a matter of design 


> I cuess I’D BE SAFE in saying that most people look 
through a magazine in pretty much the same way. 
Generally, I skim through the pages, make a mental 
note of what I'l! read first, what to save for later, and 
take a gander at the ads. 

In technical magazines, some of the advertisements 
are chunks of useful information, such as the “how 
it works” with a drawing of a device, or maybe a main- 
tenance hint that gives a plant man a lift. 

I once mentioned this to Lou Rowley during one 
of my visits to the McGraw-Hill Building. Lou told 
me it wasn’t uncommon to get a letter from a PowER 
reader saying nice things about the ads as well as the 
editorial pages. ; 

In fiction magazines, too, that come to our house, 
the ads are colorful and attractive. They have to be 
these days to get the company’s product under the 
public’s eye. 

They show pictures of smiling families grouped 
around a new car, a washing machine, or a television 
set. In pointing up our wonderful standard of living 
the ads seem to say that if we possess these things 
we'll be happy. 

Naturally, we all want the best things in life for 
ourselves and our loved ones, including a share of 
material things that give us pleasure and lighten our 
daily labor. But when it comes to happiness, there 
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isn’t a machine or assembly line in the world that 
can produce it. 

Our forefathers sure knew what they were doing 
when they coined the phrase “life, liberty, and the 
pursuit of happiness.” They knew that no law or edict 
could guarantee a man’s happiness; they just wanted 
to get rid of the roadblocks when he set out to find it. 

They knew that a man could become as rich as 
Croesus, as powerful as Caesar, as free as a bird— 
but if he never got hold of the one item he couldn’t 
buy, command, steal, or capture by force, he’d never 
be a happy man. The item has a name—in fact, a 
couple of names—familiar to all of us. Some call it 
contentment, some call it peace-of-mind, but by either 
name it adds up to happiness and it’s free to rich and 
poor alike. 

Nobody will ever develop a pat formula for happi- 
ness. I guess people have written a zillion words tell- 
ing other people how to be happy, but, for my money, 
it’s something each guy has to discover for himself. 

As the Christmas season approaches, we’re all going 
to hear again the familiar, gentle phrase, “peace on 
earth, to men of good will.” During most of my life, 
I believed that “peace on earth” meant absence of war 
and strife. But now, I like to feel it means the peace 
that fills a man’s heart when he’s happy, in the true 
sense of the word. And happy people don’t wage war. 
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YOUR CONTROL PROBLEM? 
You'll find the Answer in 
CASH STANDARD 


REGULATORS FOR POWER GENERATION 


DISTRIBUTION 


Steam ... Water 
Air...Gas... Oil 


PRESSURE REDUCING VALVE 


A streamlined high capacity valve for close 
pressure regulation—accurate even under 
toughest working conditions. Closes against 
the flow, eliminating conditions that cause 
chatter. Two types available: for high pres- 
sures and for fow pressures. Recommended 
for steam, water, air, oil and most gases and 
chemicals, Screwed ends, sizes: %4’’ to 2”. 


DIFFERENTIAL CONTROL VALVE 


Maintains constant differential pressure be- 
tween atomizing steam and fuel oil. Non- 
rising type adjusting screw adjusts spring 
either under tension or compression for main- 
taining steam above or below fuel oil pres- 
sure, depending on type of burner employed. 
lron, bronze or steel body; bronze or stainless 
steel trim. Screwed ends, sizes 44" to 2” 
vith expanded outlets when desired. 


RELIEF VALVE 


Maintains a desired inlet pressure by reliev- 
ing into relief line provided or protects 
equipment against high pressure line surges. 
For water, oils, air, gases, slurries and many 
other fluids. Bottom connection is outlet or 
discharge connection. Two side inlet connec- 
tions permit installation in the line or as an 
angle valve with one side inlet plugged. For 
relief pressures to 325 Ibs. and temperatures 
to 500° F. Screwed ends, sizes: 4" to 2”; 
flanged ends, size ¥2”’. 
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Cash Standard 
Stacon Series V Self Operat- 
ing Temperature Regulators 


DECEMBER 1956 


Type 30 
Diaphragm Control Valve 
With Type 51 Indicating 

Controller Mounted 


Pilot Operated Pressure 
Regulator 


Type 44 


Type 100 
Positioning Controller 


Contact the Cash Standard control specialist in your area or write Dept. E 


S' TARI DARD 


A. W. Cash Co. and Its Subsidiary, Cash Standard Stacon Corp. 
P. O. Box 551, Decatur, Ill. 
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ND SUPERVISED) CONSTRUCTION OF 
PLANTS" THE WORLDBBOVER ... 


Vast power projects throughout the world—more than 
seventy in all—attest to The Kuljian Corporation’s reputation 
as SPECIALISTS IN THE POWER FIELD. These power 
plants, with capacities ranging from 2,500 to 240,000 KW, 
represent a total investment of over half a billion dollars. 


No matter what type of power project you are planning 
... be it steam, hydro, or diesel ... Kuljian’s wealth of prac- 
tical experience, backed by a complete staff of internationally 
recognized engineers, can serve you quickly, economically, 
and efficiently to meet your specific requirements. 


Next time you need outside help, why not contact a 


Kuljian engineer for preliminary consultation. He will be 
glad to provide the help you need, anytime . . . anywhere. 


ACTUAL ON-THE-JOB REPORTS are continually received at Kuljian 
headquarters. From these reports, easy to read case histories 
are developed into articles that are published by editors of 
leading magazines. 


If you are interested in knowing more about us... how 
we work, what we have done for others... your request for 
literature will be most welcome. 


huljian Comovaitin 


engineers «- constructors 
1200 North Broad Street « Philadelphia 21, Penna. 
BRANCH OFFICES THROUGHOUT. THE WORLD 
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| More EQUIPMENT NEWS 


Begins on page 168 


Air interrupter switch 


1221 + This high-voltage air interrupter 
switch functions as an air break discon- 
nect with continuous and interrupting rat- 
ings to 600 amps at 15 kv. Designed to be 
safely opened under load, switch is said 
to interrupt all currents to its continuous 
rating. 

Three front operated 3-pole types are 
available: single throw, non-fused, wall- 
mounted; single throw, fusible, free-stand- 
ing; double throw, fused or non-fused, 
free-standing. 

Combined with power fuses, switches 
are said to offer full circuit protecton 
where automatic restoration of service is 
not required. Details from manufacturer. 

Continental Electric Equipment Co, 

205 W 4th St, Cincinnati, Ohio 


For more details on these items, use post cards 
p 177. Identify your request with item number. 


Condensate return pumps 


1222 + Units are rated up to 10,000 sq 
ft of direct radiation with pressures up 
to 20 lb. High-pressure units are available 
up to 50 lb. Shallow type, cast iron re- 
ceivers in 6 or 20 gal sizes permit low 
connection to return line. No foundation 
bolts are required. Pump can be set on 
floor or in shallow pit. 


Pump has fully enclosed bronze impeller, 
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MORE MACHINE BUILDERS’ APPROVALS 
to help improve production and lower unit costs 


Specify Socony Mobil—and you get petro- 
leum products approved by more machine 
builders than those of any other oil com- 
pany. And no wonder. Our engineers have 
always worked closely with designers and 
builders. They advise on hydraulic and lu- 
brication system design . . . suggest correct 
products for each machine—to help im- 
prove your production, lower unit costs. 

Socony Mobil products are also backed 


SPECIFY 


SOCONY MOBIL 


by more field engineers serving industry . . . 
more services for analyzing petroleum prod- 
ucts in use . . . more on-the-job training of 
your personnel in correct product applica- 
tion . . . more continuous research to assure 
continually improved products . . . more 
practical experience—90 years! 
* * * 

Always specify Socony Mobil. There’s 

more in every barrel for you! 


FIRST STEP 
IN CUTTING COSTS 


SOCONY MOBIL OIL CO., INC., and Affiliates: MAGNOLIA PETROLEUM COMPANY 
GENERAL PETROLEUM CORPORATION ' 


FLUIDS » WAXES + SOLVE 
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as simple 
as this! 


Type SL 
Gas-Electric 
Ignitor... 


... for fuel burners provides quick, positive and stable ignition 
for all firing conditions. The simple turning of one handle 
accomplishes the full operating sequence to 

establish the ignitor flame. 


This ignitor does not employ long electrodes or insulators. 

All electrical components and adjustable elements are located 
outside the burner windbox; only the flame tube passes 

through it. All working parts are always readily accessible 
even when the ignitor is used with a pressurized furnace. This 
rugged packaged unit, of attractive modern design, is built of 
the finest materials to give long life with minimum maintenance. 


It fills the needs for a dependable, positive and safe ignitor 

for all types of fuel burners, and is available for manual 
operation, as illustrated, or with motor drive for remote control. 
For detailed information, write direct or call your 

nearest Peabody representative. 


PEABODY ENGINEERING CORPORATION 
232 MADISON AVENUE, NEW YORK 16, N. Y. 
OFFICES IN PRINCIPAL CITIES 
PEABODY LIMITED @ LONDON, S.W. 1, ENGLAND 


More EQUIPMENT NEWS 


Begins on page 168 


stainless steel shaft and compression type 
coupling. Will not vapor lock according 
to manufacturer. Capacitor motor has 
built-in thermatron and overload protec- 
tion with automatic reset. 

Automatic controls have double-pole 
switch mounted on receiver and operated 
by a float. No diaphragm or stuffing box. 
Duplex units are equipped with alternator 
float switch which operates pumps in se- 
quence or together under peak loads. 

The Deming Company, 
42 Broadway, Salem, Ohio 


Steam, compressed air cleaner 


1223 + Cleaner is said to separate mois- 
ture and entrainments until steam or com- 
pressed air is close to 100% dry and clean 
as testing methods can evaluate. Unit is 
multi-stage device which includes many 
stainless steel separating units in series. 
Manufacturer claims that it removes all 
line scale, mineral scale, rust, oil, dirt and 
liquid slugs. Three standard types are 
available for line diameters up to 12 in. 
Bradshaw & Co, 311 
Ross St, Pittsburgh, Pa. 


For more details on these items, use post cards 
p 177. Identify your request with item number. 


Silico rectifier stacks 


1224 + 600-v silicon rectifier stacks are 
designed for power applications where 
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How CRYSTOLON* linings 
pay off in 
packaged boiler operations 


CRYSTOLON SEGMENTS 


EXPANSION ALLOWANCE 


CRYSTOLON 
SEGMENTS 


: 
$ 


REAR FIRE TUBE 
In Fire Tube Packaged Boilers the swirling action of the further advantage for over-all boiler efficiency. 
flame causes particularly heavy erosive and abrasive attacks In boilers of this type use arch brick for larger boilers, 
on the refractory lining. crysTOLON refractories, with their tongue-and-grooved segments for smaller boilers. In water 
high resistance to abrasion and erosion, make the ideal lining wall packaged boilers use crysTOLON armor block at the 
material. Also, their ability to take up and release heat grate level and crystoton brick and cement to protect the 
rapidly improves combustion and flame characteristics — a bridge wall, 


Norton cRYSTOLON refractories, engineered and prescribed for 
better boiler operation, are characterized by exceptional] hot 
strength, high refractoriness and thermal conductivity and great 
resistance to slag penetration, spalling and abrasion. Providing 
maximum protection against the mechanical and chemical attacks 
of a wide variety of fuels, they eliminate many costly repairs to 
grates and settings, as well as reducing down-time. 


Send for booklet 


describing how Norton refractories supply 
money-saving ’s for your boiler applications. 
Write for your copy of Refractories for Heat and 
Power to Norton Company, 451 New Bond St., 
Worcester 6, Mass. Canadian Representative: A. P. 
Green Fire Brick Co., Ltd., Toronto 5, Ontario. 


NORTON 


REFRACTORIES 


Engineered... Ey ... Prescribed 
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NEW 


INDICATOR 


SAVES SPACE 
ON INDUSTRIAL 


Twenty-inch dial in 3x10%” 
case permits close readings 


The new Liquidometer Model 216 Indicator gives the plant engi- 
neer a reliable, automatic reading of storage tank contents. Avail- 
able in either vertical or horizontal design, the compact and highly 
readable Model 216 Indicator makes possible multiple installations 
on crowded control panels. 

Teamed with Liquidometer’s time-tested hydraulic transmission 
gaging system, the new indicator provides instantaneous remote 
indication of liquid levels— automatically. No outside power source 
is required. Virtually any liquid may be measured, and the indicator 
can be located up to 250 feet from the tank. 

Engineered for dependability, the Liquidometer gaging systems 
highlight these design features: 

@ Maintenance free 

@ Integral temperature compensation 

e Ease of installation—requires only one 2” diameter tank opening 
Safety —all gages Underwriters approved for. hazardous liquids 


For further details on the new Model 216 
Indicator, write Dept. E for Bulletin 532. 


LIQUIDOMETER 


More EQUIPMENT NEWS 


Begins on page 168 


high ambient temperature, reliability, high 
efficiency and miniaturization are impor- 
tant, according to manufacturer. 
Rectifiers are available in all circuit 
types with rms inverse voltage ratings of 
70 v, 150 v, 140 v, 210 v, 280 v, 350 v, 
and 420 v, with de output currents up to 
4.5 amps at 75 C ambient temperature. 
Manufacturer states that it is possible to 
arrange stacks in series and parallel to 
increase voltage or current ratings. 
International Rectifier Corp, 
1523 E Grand Ave, El Segundo, Calif. 


Temperature regulator 


1225 + Vapor-pressure temperature regu- 
lator is suited for installations where danger 
of overheating, product spoilage or equip- 
ment damage is feared. Components are 
bellows actuator connected by capillary 
tubing to temperature sensitive bulb. Ac- 
tuator is mounted on top of a yoke con- 
nected to valve. Bellows supplies power 
for controlling valve opening in response 
to temperature changes at bulb. 
Klipfel Valves, Inc, 1077 
Lincoln Ave, Hamilton, Ohio 


For more details on these items, use post cards 
p 177. Identify your request with item number. 


plants 


1226 « Air- and water-cooled models are 
rated from 400 to 75,000 w. Three sep- 
arate lines of diesel electric plants range 
from 10,000 to 300,000 w. Both portable 
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A word about price vs. cost 


When you come right down to it, a boiler is only tion for reliability and economy of operation. Ames 
as “cheap” as the results it gives you! A low-cost customers are invariably “repeat” customers! They 
boiler that’s unreliable or incomplete is the most know that lower-cost STEAM rather than a lower- 
expensive one on the market. cost boiler is the best buy. 


That’s why we've always built AMESTEAM 


GENERATORS up to a standard, not down to a MESTEAM 


price. Throughout our 108 years of building boilers, G Ee N E R ATO R 


this policy has paid off in lower-cost steam for Ames 
customers. It is no coincidence that so many firms 20 sizes, 10 to 600 b.p. 15 to 200# Oil, 
a specify “AMESTEAM” on the strength of its reputa- Gas or Oil-Gas Combination. 


MAIL COUPON TODAY 


AMES IRON WORKS 

BOX H-126, OSWEGO, N. Y. 

Gentlemen: 
Please send me further information on AMESTEAM 
GENERATORS and name of the nearest representative. 
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e Fully revolving discs 
e Uniform wear distribution 
¢ Equalized wedging pressure 


Automatic adjustment for 
body distortion 


e Positive closing 


... With Darling gate valves on the job! 


ARLING fully revolving double disc parallel seat gate 
valves don’t need maintenance as often as other valves. 


This exclusive Darling design eliminates valve leakage 
and faulty operation . . . due to body distortion and man- 
handling. You can always count on Darlings to close easier, 
to close tight, and to serve longer without attention. 


Available in iron body, cast steel, iron body rubber lined, 
all bronze and special alloys . . . for all kinds of ordinary 
and special services. 


Made with the kind of ends needed 
for your particular installations. Write 
for complete information. 


DARLING VALVE & MANUFACTURING CO. | 


Williamsport 8, Pa. 


Manufactured in Canada by 
Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 


More EQUIPMENT NEWS 


Begins on page 168 


electric plants and non-diesel plants have 
automatic and semi-automatic control ap- 
paratus for special applications. Desired 
control configurations may be specified. 
Gen-A-Matic Corp, 14741 
Bessemer St, Van Nuys, Calif. 


Piston pressure switch 


1227 + Pressure switch, Model 9622 or 
C9622, is capable of sensing two different 
pressures in one system and actuating 
independent electrical circuits at any two 
desired points, according to manufacturer. 
Unit may be used to maintain pressure 
where it is imperative that system pres- 
sure does not exceed or fall below pre- 
determined values. Unit accurately senses 
any system pressure over an adjustable 
range of 15 to 3000 psi for proof pres- 
sures from 3000 to 7000 psi, depending on 
the switch setting. Switch incorporates 
two UL-approved spot-snap-action switch- 
ing elements rated for ac and dc circuits. 
Each switching element is electrically in- 
dependent of the other. 

Pressure settings are made by two ex- 
ternal adjustment screws which can be 
locked in place to avoid accidental dis- 
turbance. Switch comes with adaptable 
mounting bracket. 

Model C9622 has two calibrated dials 
for visual setting, without gages, before or 
after installation on a pressure line. 

Barksdale Valves, 5125 Alcoa Ave, 

Los Angeles 58, Calif. 


For more details on these items, use post cards 
p 177, Identify your request with item number. 


Firefighting system 
1228 + Dry chemical for extinguishing 
system for flammable liquid, electrical and 
textile fire hazards can be operated man- 
ually or automatically. Consists of 30-lb 
capacity dry chemical unit installed near 
hazard and serving as storage tank for dry 
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COOLING TOWER POWER 
is mast efficientiy utilized by * 


Cast Fans 


Marley fans are unexce‘led for the job of converting applied power to actual cooling 
performance, but the qualities that make them positively distinctive are ultra- 
smooth operation and long-life durability. Jt requires just two words—MULTI- 
BLADE and CAST—to point out the characteristics that produce these 
stand-out advantages. 


Watch a 22-foot, 12-blade Marley fan operate; listen to it operate. The customary 
“huff and puff” pulsation of large fans is not there. There is no structure-shaking 
vibration. The result? Longer life for speed reducer, drive shaft, fan cylinder and 
structure. That is the multi-blade advantage. 


The Marley fan is inherently rugged and durable. Each blade is a single casting, 
a rigid, homogeneous unit of specially selected aluminum alloy that retains its aerfoil 
shape permanently. Marley fans never develop tip-sag or service flutter. The design 
completely eliminates weld and rivet failures, skin cracks, imperfect laminations 
and internal corrosion. 


All machine operations on Marley blades and hubs are carefully quality- controlled. 
% Blade surfaces are protected by a double-coated baked plastic finish. Each fan is 4 
balanced at the factory and match-marked for field assembly. on 


Owners of towers of all types and makes are modernizing their equipment by 
changing to Marley Multi-Blade Aerfoil Fans—often after side-by-side comparative 
test with present equipment. Write for Bulletin FH356 and get the complete story 
of modern design applied to cooling tower fans. 


The Marley Company 


Kansas City, Missouri 


Founder-Member 


Cooling Tower Institute 


a 
Mi 
a 
= 
POWER * DECEMBER 1956 189 ee 


EARN 
EXTRA 
PROFITS 
IN 
SAVINGS 


MeNally Pittsburg develo 
tem for the EMPIRE DISTRICT POWER 


MeNally Pittsburg assisted in develo 


E 


KANSAS POW 


this 250 ton Pah sys- 


g this 300 ton per hour system for the 
R & LIGHT CO. 


— With Cost-Cutting 


COAL-HANDLING SYSTEMS 


Engineered for Your Plant 


Are you paying “‘extra fare”’ 
luxury rates for that last ride 
your coal must take from 
the truck, car, or barge, to 
bunkers? 

Why pay more? Why risk 
breakdowns, when you can 
save extra “‘profits’’ and be 
sure of year-round efficiency. 


McNALLY PITTSBURG Sys- 
tems automatically handle 
more coal per dollar—min- 
imum maintenance costs. 

The men who know coal 
from the ground up will be 
glad to study your coal-han- 
dling problems with you. 
Mail coupon. 


PITTSBURG 
“The Ma Cael Frome The lp” 


MeNally Pittsburg Mfg. Corp., Dept. PO, Pittsburg, Kansas 
Gentlemen: Send more information on your Coal-Handling Systems. 


Name 


Title. 


City and State. 
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More EQUIPMENT NEWS 


Begins on page 168 


chemical. CO. gas pressure cartridge 
furnishes pressure to expel dry chemical 
onto fire through piping connecting dry 
chemical unit with hazard area. System 
can provide total flooding or local appli- 
cation. Accessory equipment is available. 
Ansul Chemical Co, 101 
Stanton St, Marinette, Wis. 


High-pressure regulator 

1229 + Manufacturer claims that this 
regulator solves the problem of vertical 
instability or “jumping” that is sometimes 
encountered on high-pressure gas-trans- 
mission lines. Featured in the Series 883 
and 885 regulators is an oil dash-pot which 
is said to dampen out any tendency of 
valve to jump, yet will not cause valve to 
deviate from control point. 

Diaphragm casings are capable of with- 
standing 1000. psi. Steel loading pilot is 
suitable for pressures up to 1000 psi and 
has an adjustable reduced-pressure range 
of 100 to 450 psi. Series is available in 
valve body sizes 2 through 12 in. 

Fisher Governor Co, 
Marshalltown, Iowa 


For more details on these items, use post cards 
p 177. Identify your request with item number. 


Automatic gas valves 


1230 + Fast closing and slow opening are 
said to be features of Series 81L gas valves. 
Motor-operated valves have compression 
type spring that automatically shuts off 
fuel in 0.8 of a second. Heavy duty elec- 
tric drive unit controls rate of opening to 
reach 75% of maximum fuel flow in six 
seconds. Available in sizes from 1 to 6 in. 

For additional information use Reader 
Service post cards on page 177 or send re- 
quest direct to the manufacturer. 

Electronics Corp of America, 
77 Broadway, Cambridge 42, Mass. 
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genuine 
worries! 


Hundreds of plants have found Fisher 
compact and self-contoined relief valves the 


%" to 2” answer to their relief or back fressure 
Settings 
5 to 100 psi centro! problems. Whether it may bao rather 


vnusvel problem, or simply to protect your 
gos system for satety reasons, or possibly 

'o relieve excess pressiite from a pump, 
by-possing. back to suction, the chafices. 

are Fisher could solve your problent’ Moy 
we suggest you contact representative 
in your ? 


SERIES 372 
Sizes 
thry 1%” 
Settings 10 
to 275 psi 
SERIES 289H 
Sizes %” 
thry 2” 
Settings 10” 
W. C. to 20 psi 


GOVERNOR comPaNy 
MARSHALLIOWN, WOODSTOCK, SNTARIG : 
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ELLIOTT TUBE GAGE} 


Measures inside tube diameters in 
A quick, guide for setting 
tube expanders for condenser and 
heat exchanger tubes. Three point 
contact of hardened steel bells 


EAT EXCHANGER TUNE CLEAN 


~ Powerful air-driven motor with 
fon-rotating, water feeding at- 
tachment, trigger-action for motor 
control, finger-action valve for 
werer flow. Built-in speed gover- 
of eliminates shaft-whip. Choice 


and scraper heads. 


ELLIOTT 600 Series Cleaners 


For straight and curved small tubes. 
Air or steam driven mo!ors. Can be 
equipped with expanding brushes 


4 ELLIOTT TUBE EXPANDERS 


Roll condenser and heat exchanger 
tubes quickly and accurately. Ro- 
tating, parallel self-feeding rolls 
insure good joints. For tubes ‘4 in. 
through 11 in., 16 gage. 


ELLIOTT JIFFY GUN 
WITH BOOSTER 


Combines water and air pressure 
for extra power and speed, rec- 
ommended where water pressure 


is low, or scale deposit is heavy. 


Write for Descriptive Literature 


Address Elliott Company, Lagonda Division, 
Springfield, Ohio 


ELLIOTT Company 


BOOKSHELF 


Industrial Electricity. Vol I. Direct 
Currents. 3rd edition. By Chester L 
Dawes, Associate Professor, Emeritus, of 
Electrical Engineering, Harvard University. 
431 pp, illust, $5.50. McGraw-Hill Book 
Company Inc, 330 West 42nd St, New 
York 36, N.Y. 


The third edition of Volume I of Pro- 
fessor Dawes’ well-known book brings the 
text and illustrations up-to-date, in line 
with the rapid developments of the last 
few years in industrial electricity. This 
edition, following the original plan, is 
designed as a text for technical institutes 
and some technical high school courses. 
It may also be used for self study. Elec- 
trical engineering is developed in simple 
language with simple formulas. Typical 
industrial electrical problems are included. 

The following additions are included in 
this third edition: more advanced applica- 
tions of Kirchoff’s laws and superposition 
theorem; new types of batteries, expansion 
of magnetic theory and a discussion of 
magnetic materials; more detailed treat- 
ment of motors and generators, particu- 
larly armature reaction and commutation; 
extension of the electrostatic theory and 
capacitance calculations, and a discussion 
of the amplidyne as a voltage regulator. 


Electronics in Industry. By George M 
Chute, Professor of Electrical Engineering, 
University of Detroit. Second edition. 431 
pp, illust, $7.50. McGraw-Hill Book Com- 
pany, Inc, 330 W 42nd St, New York 36, 
N.Y. 


Intended primarily for engineers in 
industry, this book concentrates on ex- 
planation of electronic devices and their 
use in practical circuits. The subject is 
presented in terms of equipment already 
designed and obtainable, with some funda- 
mental theory to back it up. No previous 
knowledge of electron tubes is assumed. 
Occasional statements are not technically 
precise. The author felt that their correc- 
tion would only confuse the average reader. 

A wide variey of applications are cov- 
ered, including time-delay relays, recti- 
fiers, filtering, welding, dc motor control, 
voltage, regulation, heating and light dim- 
ming controls, temperature recorders, high" 
speed light relays, servo systems and in- 
struments. Numerous circuits relating to 
specific processes are discussed. There is 
a chapter on devices that are generally 
associated with electronics but which do 
not include electron tubes, such as semi- 
conductors ard magnetic amplifiers. 


Two companies, American Gas and Elec- 
tric Co and Commonwealth Edison Co, 
have revealed plans for an extra-high- 
voltage transmission tie line between their 
two electric power systems. It is estimated 
that the line and related facilities in In- 
diana and Illinois will cost close to $25 
million. 
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The City of Pasadena Light and Power Department 
has been using BJ Mechanical Seals in high temper- 
ature, high pressure boiler feed service for more than 
a year. These seals are installed on three double case 
boiler feed pumps with suction pressures to 400 psi, 
temperatures of 427° F. and an operating speed of 
3550 rpm. The seals incorporate a pumping ring and 
small Graham Heliflow heat exchanger. Here are the 
results: 


1. SAVINGS ON MAINTENANCE—Stuffingbox mainte- 
nance has been completely eliminated since installa- 
tion of the seals. There has been no repacking labor 
cost...no pump shut-down loss. 


2. SAVINGS OF TREATED FEED WATER— Previous to BJ 
Mechanical Seal installation, considerable loss of ex- 
pensive, prepared feed water occurred. Now leakage 
loss is imperceptible. 


3. SAVINGS OF HEAT—BTU’s formerly lost through 
stuffingbox leakage are now sealed in for greater over- 
all boiler feed operating efficiencies. 


YOU CAN ACTUALLY COUNT THE SAVINGS 
IN LOWER COST OF KILOWATTS! 


If you are operating high temperature, high pressure boiler 
feed pumps it will pay you to investigate now the big savings 
available from BJ Mechanical Seal installation. 


Contact your BJ Pump Sales Engineer or write: 


BYRON JACKSON PUMPS 


A subsidiary of Borg-Warner Corporation 
P.O. Box 2017A, Terminal Annex + Los Angeles 54, California 
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NATIONAL AIROIL 
SERVING INDUSTRY’S 
COMBUSTION REQUIREMENTS | 


FUEL OIL PUMPING 
and HEATING UNITS 


NATIONAL AIROIL 
UNIVERSAL REGISTERS 
with 


TYPE "SA" OIL BURNERS 


P-952A—Steam Turbine and Electric Motor 
drive gives flexibility in this compact Model 
P-ES2H size No. 25 unit. 


Complete range of sizes and models in both 
medium and high pressure types . . . more com- 
pact than ever! Write for Bulletin 40. 


NATIONAL AIROIL 


COMBUSTION 
ACCESSORIES 


AIR CONTROL DOOR 


Control for 
Air Vane 


Control for 
Refractory Faced Disk 
BETTER PERFORMANCE with NATIONAL 
AIROIL Universal Registers because they 
have a DUAL FEATURE for controlling air 
volume independent of turbulence. Air vanes 
can be instantly reversed to change direction 
of turbulence while air volume is separately 
regulated by a refractory faced disc control. 
Both adjustments can made while the 
burner is firing. 

Another “dual advantage” of NATIONAL 


and FRAME AIROIL Universal Registers is that they are 

equipped for dual fuel firing of gas and oil. 

FUEL-OIL SUCTION Universal Registers with burners are avail- 
STRAINER ‘@) able in three (3) sizes . . . capacities up to 


60,000 Ibs. of steam produced burne 
ber heer. Witte for Bulletia 


OIL BURNERS and GAS BURNERS for indus- 
tric? power, process and heating 

STEAM ATOMIZING OIL BURNERS 

SLUDGE BURNERS, Steam Atomizing 

MOTOR-DRIVEN ROTARY BURNERS 

MECHANICAL PRESSURE ATOMIZING 
BURNERS 

DUAL STAGE, Combining Steam and Mechani- 
cal Atomization 

LOW AIR PRESSURE OIL BURNERS 

AUTOMATIC Olt BURNERS, for small process 
furnaces and heating plants 

GAS BURNERS 

COMBINATION GAS & OIL BURNERS 

FUEL OIL PUMPING and HEATING UNITS 

FURNACE RELIEF DOORS 


WIDE VIEW 
PEEPHOLE 


FURNACE RELIEF 
and ACCESS DOOR 


FUEL-OIL HEATER 


These and other “ items” for every 
industria! liquid fuel-gas installation. Ask for OBSERVATION PORTS 
Brochure No. 10. SPECIAL REFRACTORY SHAPES 


NATIONAL AIROIL BURNER CO., INC. 


1250 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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COMBUSTION 


operation in the stable flame area. 

With gases that aren’t all methane 
but have a fair amount of propane, the 
blowoff curve will shift upward and 
the flashback curve will peak higher 
and spread at the bottom. Amounts of 
carbon monoxide and hydrogen will 
cause larger shifts. Flashback area in- 
creases considerably in the lower 
ranges and the blowoff curve rises more 
steeply because the flame speed is 
much higher at any given point than 
methane’s. Added amounts of inert 
gases, such as nitrogen or carbon di- 
oxide, make both flashback and blowoff 
curves drop. But the effect of the in- 
erts isn’t too pronounced unless there 
is more than 5 to 7% by volume of 
them. 

Before we discuss combustion effi- 
ciencies, let’s go back for a minute 
to the basis for all energy calculations 
in physics—the conservation of energy 
principle. In any heat process, all heat 
put in must come out somewhere. Heat 
balance is just what happens to heat 
input to a boiler and accounts for all 
heat put into the unit. 

Fuel inpu* doesn’t contain much heat 
in itself, but it’s capable of releasing 
heat through chemical change. The 
change, called combustion, releases 
heat to the gases which are products 
of that combustion. The gases then 
transfer heat to the boiler surfaces. 
To do this there must be enough tem- 
perature differential between the gases 
and the boiler surfaces. 

Stack gases can’t be colder than the 
steam being produced or, obviously, the 
steam would heat the gases and part of 
the steam output would be lost. Gen- 
erally accepted rule is that the gas 
temperature should be 100 to 150 F 
above steam temperature to get the 
best heat transfer. Stack loss, then, is 
the amount of heat still in the gases 
after we’ve transferred all we can so 
far as the boiler is concerned. 

Combustion efficiency, by definition, 
is 100%—=stack loss xX 100 + input. 
Figs. 2 and 3, p 123, are typical effi- 
ciency charts, based entirely on proper- 
ties of the gases used. The only effect 
of the boiler-burner combination is 
what the final conditions of the stack 
gases will be. The steam working pres- 
sure largely determines stack tempera- 
ture and the CO, reading is based on 
the amount of excess air. We know it’s 
necessary to have some excess air to 
insure complete combustion if there is 
any change in the blower or the gas 
supply. 

Stack temperature and the amount 
of stack gases determine combustion 
(Continued on page 198) 


Continued from page 123 
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Five years ago, the generally accepted practice among 
engineers and contractors was to weld non-critical pipe 
larger than 2-inches and thread the smaller sizes. Today, 


In AY Mma | pipi Tf] g too that dividing line has gone down; much piping as small 


as Y2-inch is now being welded. In small piping as in 


b large, the big reason for welding is to save money... in 
you ge Ig $a ving. S$ installation cost, in material cost, in maintenance cost. 
. See next page for typical results. For the small pipe jobs, 
by weldin g too, you get the most for your money when you specify 
and buy Tuse-TurNn* Welding Fittings and Flanges. 
Your nearby Tube Turns’ Distributor can give you speedy 

service in sizes from 12-inch to 42 inches! 


The leading Manufacturer of Welding Fittings and Flanges 


KENTUCKY 


A Division of National Cylinder Gas Company 
DISTRICT OFFICES: NewYork © Philadelphia ¢ Pittsburgh ¢ Cleveland © Detroit + Chicago * Kansas City + Denver Reg. U.S. Pat. Off. 
Los Angeles Sanfrancisco © Seattle Atlanta Tulsa Houston Dallas Midlond, Texas 


h 
LOUISVILLE 1, 
4 } 


SMALL DIAMETER PIPING...why it pays to specify 
welded construction with TUBE-TURN Fittings 


NEVER LEAKS. Welded joints are permanently 
as strong and leakproof as the pipe itself. 
Photo shows welded lube oil lines for one of 
four diesel engines, replacing threaded lines 
which leaked. If welded in first place, would 
have saved $4000 replacement cost. Pipe is 
2%” with TUBE-TURN Fittings. 


IS COMPACT, NEAT. This installation of 1%” and 2” 
boiler blow-off piping shows ability to nest wolded lines 


THREADED JOINT BUTT WELD JOINT 


CUTAWAY SECTION 
OF 2” SCHED. 40 PIPE 


SAVES MATERIAL. Threading cuts half of pipe wall 
away as shown. The welded joint is as strong as the 
pipe. An installation of Schedule 40 pipe, welded, 
is stronger than Schedule 80 threaded. Hence, for 
equal strength welded piping can cut material 
costs 30-50%, 


TOOLS ARE SIMPLE. Small, inexpensive weld- 
ing outfits can cut, weld, heat to bend, solder 


close together for better layout and streamli 


ance. Also, insulation, where needed, is easier to apply. 


an “The Beane 


or braze. They are easy to haul to job and 
simple to use. All pipe for this factory radiant 
heating system was fabricated on the site, 


nes af “lelding Smell Men 


TUBE TURNS, Dept. C-6 


224 East Broadway, Louisville 1, Kentucky 
Please send free copy of “Economics of Welding Small, 


Noncritical Pipe”. 


Company Name 


*TUBE-TURN” and “tt” 
Reg. U.S. Pat. Off. 


Company Address 


City Zone 


State 


Your Name 


Position 


TAKES LESS TIME to ahd than to thread pipe above 
2” and about equal time for smaller sizes, according 
to recent tests on hundreds of joints made by many 
different pipe fitters. Welded joints in 11” piping 
such as the school heating line shown, averaged 7 
minutes compared to 8 minutes for threading and 
tightening fitting. 


FITTINGS READILY AVAILABLE. In small sizes, too, 
your Tube Turns Distributor is stocked to give you 
prompt, efficient service. Call him on all your needs 
in welding fittings and flanges ,. . from 12 to 42”. 


Available from your nearby TUBE TURNS’ 


distributor 


DISTRICT OFFICES: 
New York Los Angeles 
Philadelphia San Francisco 
Pittsburgh Seattle 
Cleveland Atlanta 
Detroit Tulsa 
Chicago Houston 
Kansas City Dallas 
Denver Midland, Texas 


TUBE TURNS 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 


: j 
4 


HOW GENERAL ELECTRIC SYNCHRONOUS MOTORS 
REDUCE MAINTENANCE COSTS 


AFTER WINDING OPERATION, NEW POLYEX COILS WILL BE VARNISHED TO SEAL OUT MOISTURE AND CORROSIVE OR ABRASIVE MATERIALS 


New Polyex' coils increase motor life 


Polyex insulated coils, a recent General Electric 
development, will greatly increase the life expectancy 
of large motors and substantially reduce mainte- 
nance requirements. Prior to being introduced into 
the manufacture of G-E motors, Polyex coils were 
subjected to numerous exacting tests to prove insu- 
lation characteristics. These tests showed that Polyex 
coils have many times the physical strength of con- 
ventional coils. Throughout the tests Polyex insula- 
tion retained its superior characteristics—even after 
being baked for thousands of hours at 125 C. 

Twice the resis’ance of other coils to operating tem- 
perature charges, moisture, contamination and 
mechanical damage is possible because Polyex coils 


are insulated with polyester films and fibres which 
*Reg. Trade-mark of General Electric Co. 


GENERAL 


are treated with the newest hydrocarbon resins. This 
all-dielectric insulating system is possible because the 
latest technological developments of chemistry and 
engineering are combined with the practical skills of 
more than a half century of coil manufacture. 
Polyex insulated coils are but the most recent devel- 
opment in General Electric’s continuing efforts to 
provide a maximum in motor life and reduce motor 
maintenance to a minimum. For more information 
about General Electric motors, contact your Appa- 
ratus Sales Office. A sales engineer will be glad to ex- 
plain the many other advantages of G-E low-speed 
synchronous motors. Write for Bulletin GEA-5332. 
Address Section 775-6, General Electric Company, 
Schenectady 5, New York. 
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HAE-PP325-856 


PERFORMANCE 


Pennsylvania 


AIR CUSHION VALVES 


Pennsylvania compressors 
are designed to earn and 
keep» your confidence by 
providing quiet, efficient 
service even under the most 
exacting conditions — and 
with low maintenance cost. 
. Actual valve efficiency im- 
proves with use. 


The AIR CUSHION valve 
is tight seating and con- 
structed entirely without 
bolts — without nuts or 
screws that might work 
loose or burn fast; one rea- 
son why Pennsylvania com- 


pressors give many years of 
performance. 


All Pennsylvania compres- 
sors have an extra rugged, 
dust and oil tight main 
frame that is completely 
weatherproof. Solid ends 
connecting rod, wedge ad- 
justed crank pin and cross- 
head pin bearing, marine 
type crosshead with shim 
adjusted shoes and force 
feed cylinder lubrication, 
assure performance- 
proved compressors adapta- 
ble to most applications. 


Write for Bulletin A-201. 


PENNSYLVANIA PUMP & COMPRESSOR COMPANY 
Main Office & Works, Easton, Pennsylvania 


EARNING CONFIDENCE SINCE 1920. 


COMBUSTION 


efficiency. Amount of stack gases can 
be determined by CO, reading and fir- 
ing rate. Charts show what happens 
to the combustion efficiency for each 
factor. With a high CO, (indicating 
either low excess air or low total amount 
of stack gases) stack loss is lower than 
with a low CO,. As stack temperature 
rises, combustion efficiency drops. So 
it’s important to get the lowest stack 
temperature and the highest possible 
CO, to reduce the losses. 

The picture isn’t complete without 
considering other heat losses, though 
these can’t be charges against combus- 
tion efficiency. Moisture in the air, get- 
ting a free ride and absorbing heat 
along with the products of combustion, 
adds to stack losses. With a relative 
humidity of 40% at 60 F the loss is 
between 14 and 1% at different stack 
temperatures. 

Another loss is due to radiation from 
the boiler surfaces to the surrounding 
atmosphere. Insulation may make the 
loss smal] but it must be considered, 
Finally we have the ‘unaccounted-for 


+i, 


d from page 194 


loss.” As the term implies, the loss 


can’t be assigned to any specific cause, 
but it can’t be ignored. 


Added up, moisture, radiation and 
unaccounted-for losses generally eat up 


from 1 to 3% of total input. These are 
in addition to stack loss and must be 
included when calculating overall ther- 
mal efficiency. So we know, for in- 
stance, that if our combustion efficieney 
is 81%, overall thermal efficiency will 
be from 1 to 3% less and we'll have 
to reach a combustion efficiency of at 
least 83% if we want to maintain an 
80% output. 


C-V PUMPS 


Continued from page 129 


work. Here, a few items deserve men- 
tion. After the pump has been running 
for several hours, it’s a good idea to 
thoroughly relubricate it, check pack- 
ing adjustment and motor temperature. 


‘As we said, gear-reducer and motor- 


operating temperatures run rather high, 
particularly with fractional-horsepower 
pumps. Smaller totally-enclosed motors 
have a rated temperature rise of 55 C 
above room temperature. In a hot area, 
such as a boiler room, total tempera- 
ture may run 185 to 190 F. This is 
normal for these motors and creates no 
hazard provided electrical overload de- 
vice is correct for motor current. 
Assuming that installation and start- 
up was according to Hoyle, mainte- 
nance shouldn’t mean anything more 
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Complete 
Line I-T-E 
Metal-Clad 
Circuit Breakers 
for Every 
Application 


Anticipating the proposed addition of 
three new higher metal-clad switchgear 
ratings, I-T-E now has a complete line of 
circuit breakers which are fully developed 
and tested to meet every requirement. 


1-T-E Type Continuous Amperes | Rated KV | Interrupting MVA 

New 75 mva interrupting rating 
for I-T-E metal-clad switchgear pont 1200 75 
lied on 4.16 kv systems S5HV- 150 600-1200-2000 4.16 150 
app 1 S5HV-250 1200-2000 4.16 250 
New 350 mva interrupting rating * 5HV-350 1200-3000 350 
with a new 3000 amp continuous 7.5HV-250 1200-2000 7.2 250 
rating for application on 2.3 or 7.5HV-500 1200-2000 7.2 5C0 
4.16 kv systems ISHV- 150 600-1200 13.8 150 
15HV-250 1200-2000 13.8 250 
80 15HV-500 1200-2000 13.8 500 

ew mva interrupting rating 
for application on 13.8 kv systems » Tene? 1200-2000 750 
at 1200/ 2000 amp continuous Note: These ratings require no change in I-T-E compartment dimensions. 


For complete information, call your 
nearest I-T-E sales office. Or write I-T-E 
Circuit Breaker Company, 19th & 
Hamilton Streets, Philadelphia 30, Pa. 


15HV-750 


1-T-E CIRCUIT BREAKER COMPANY - Switchgear Division 
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Do you use 


TEFLON PACKINGS 


in your plant? 


SUPER-LON stands all corrosive chemicals up to 550°F with the exception of 
molten alkali metals. 


Super-Lon is a new packing by Chesterton which far surpasses the old white 
resin type Teflon Packing as originally introduced. This is Teflon* Fibre — 30 
times stronger than old fashioned moulded Teflon resin. The finer, stronger 
filament yarn gives more tensil strength, less surface friction. 


Alternated with Chesterton Style 318, Super-Lon works marvelously on high 
speed shafts handling hot corrosives. It is far less expensive than old style Tefion 
and unequalled in stationary service. Send us your packing problems. We can 
give you the right packing to solve your “unsolvable” headaches. 


* Dupont Trademark 
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sterton 


OG 


EVERETT 49, MASS. 
America’s Oldest Manufacturer of Mechanical Packings 
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A.W. CHESTERTON CO. « 


C-V PUMPS 


than routine lubrication and replace- 
ment of worn parts. Operating experi- 
ence should determine life expectancy 
of rod bushings, packings, plungers, 
ball checks and seats. A schedule, 
based on this experience, should be set 
up to replace wearing parts, rather than 
let them fail in service. Preventive 
maintenance can be scheduled for con- 
venience. It’s no secret that breakdown 
maintenance always comes at the wrong 
time and is generally an expensive 
business. 

Lubricate moving and sliding parts 
at least once per 24 hours pumps are in 
continuous operation. Do it in propor- 
tion to operation on any other basis. 
Check the entire pump at least once 
per 24 hour until, from experience, you 
can set up an inspection schedule to 
fit your operating conditions. Such 
maintenance means almost no downtime 
for emergency repairs. Emergencies 
happen, but we can prepare for these, 
too. A planned logical sequence of 
steps, such as a trouble-shooting chart, 
p 127, can take a lot of the sting out 
of an emergency breakdown. 

The stuffing box is perhaps the most 
important maintenance point. Poor in- 
stallation and improper break-in of 
packing causes excessive leakage and, 
if the liquid is corrosive, premature 
failure of the pump. And _ packing 
won’t last long in contact with a rough 
plunger. Polishing on a lathe takes 
care of a lightly scored plunger, but 
replace it if it’s badly scored. 

Crosshead-plunger-assembly fit into 
the pump frame can be another sore 
spot when replacing packing. If it fits 
too loose, the packing, instead of the 
crosshead, supports plunger weight. 
Then the plunger drags on the lantern 
gland of stung box throat, scoring 
the plunger and chewing the packing. 
Replacing packing can’t be a hit-or- 
miss job. It’s important to follow man- 
ufacturer’s instructions for the right 
packing and right break-in procedure. 

Modern controlled-volume pumps are 
precision metering devices. Their in- 
stallation and maintenance should be 
considered no less important than the 
part they play in the plant process. 


Continued from page 198 


To consolidate and expand programs of 
basic research in the fields of chemistry, 
physics and nuclear energy, Mine Safety 
Appliances Co has formed a wholly-owned 
subsidiary, MSA Research Corp. 


Orlando Utilities Commission, Orlando, 
Florida, has ordered two gas turbine-gen- 
erator sets with combined capacity of 33,- 
000 kw from General Electric Co’s Gas 
Turbine Dept in Schenectady, N. Y. 
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AS ALWAYS. . . The Year 1957 
Will Find Heyl & Patterson 
READY TO SERVE YOU 
WITH THE BEST 


We at H&P blend progressive and imaginative 
design with technical and manufacturing ex- 
perience gained from 70 years of designing and 
building dependable 


BULK MATERIALS HANDLING EQUIPMENT. 


All the way from design to erection, we function 
as a team dedicated to the task of making your 
material handling a successful and low cost op- 
eration. Thus we meet our responsibility as a 
leader in our field... with efficiency and de- 
pendability built into every piece. 


LIKE MANY OTHERS .. . You too can benefit. 
Call in an H&P Sales Engineer. Let him assist 
you in the planning and execution of your plant. 


Ore and Coal Bridges Boat Loaders and Unloaders Wet Cyclones 

Railroad Car Dumpers Car Hauls and Boat Movers Classifiers and Thickeners 

Rotary-Turnover-Highlift Bradford Breakers Thermal Dryers 

Coal Preparation Plants Pig Iron Casting Machines Fluid Bed, Pallet Type 

Coal and Coke Handling Equipment Specialized Conveying Systems | Thorsten Sampling Systems 
Sintering Machines and Plants 
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Expanding, Modernizing or Constructing 
New Power Facilities? 


Let Pritchard’s Knowledge and Experience 
Go to Work for You 
When planning expansion, modernization of your present 


power plant or construction of new facilities, the first step 
in the right direction is to consult with Pritchard 


Why Pritchard? Because. Pritchard has the experience 


so necéssary to the successful completion of such a project. 
Pritchard people know the power industry from years of 
experience in designing and building power plants. What’s 
more, Pritchard offers you the popular Single Responsi- 


202 


bility Contract, which benefits you four ways. 1. You 
know the cost before the job begins. 2. You have a firm 
guarantee of operation and efficiency of the completed 
plant. 3. You realize greater savings from coordinated 
purchase of materials. 4. You realize a faster return on 
your investment because of earlier completion date. 


Before. you plan your next expansion, modernization or 
construction project, consult Pritchard. 


J. F. PRITCHARD & COMPANY 
4625 Roanoke Parkway Kansas City 12, Mo. 
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Pritchard’s ability 


to enlarge 


and modernize 
power plants 


has been proved! 


The giant power plant for National Petro- 
Chemicals Corporation’s Tuscola, Illinois 
plant is just one of many successful 
Pritchard installations. 


The plant was designed, engineered and 
built by Pritchard under the popular 
Pritchard Single Responsibility Contract, 
working with the client’s staff. 


This experience is available to you! 


When you plan to expand, modernize or 
construct new facilities in your power | 
plant, contact Pritchard first. 


LIKE TO HAVE A PICTURE 
STORY OF TUSCOLA? 


Just write today on your company letter- 
head for your FREE copy of the TUS- 
COLA BROCHURE. In it you will find 
a picture story of the world’s largest 
petro-chemical plant, including the power 
facilities. 
a 
/NOUSTAV'S PARTMER FOR PROGRESS 


sv.Pritchardeco. 

ENGINEERS CONSTRUCTORS 

Dept. 543 4625 Roanoke Parkway 
Kansas City 12, Mo. 


SERVING THE GAS, POWER, PETROLEUM AND CHEMICAL INDUSTRIES 
BOSTON, CHICAGO, BUFFALO, HOUSTON, NEW YORK, PITTSBURGH 
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fines, with biggest pieces about. %4-in. 
diameter. He had been mixing coal 
with the breeze because they never had 


Continued from page 156 


‘enough breeze to burn alone. But the 


mixture coked, then caked to the grates, 
giving his power engineer all kinds of 
trouble. 

“They experimented with various coal 
mixtures. A smaller percentage of coke 
breeze usually gave best results. They 
tried thin fires, then more forced draft 
and stoker speed to hold the load. And 
they tried the opposite; thicker fire 
bed with slower stoker speed and less 
draft. 

“At times, because of load and a 
higher percentage of coal mix, they 
had to put a man on each shift just to 
keep the ashpit from plugging. That’s 
because it seemed that more stuff was 
going into the ashpits than into the 
fuel hoppers. This was caused by bad 
coking and caking of coal on grates 
which swelled the mixture, increased 
the volume. 

“Various coal companies were called 
in from time to time. They’d study 
the problem, recommend a certain coal, 
then send out a few truck loads for 
trial. Next day their combustion engi- 
neer would show up to run a test. 

“The plant wanted two results. First, 
no coking on the grates. Second, no 
excessive temperatures that would fuse 
the brickwork. But each trial brought 
headaches. Some coals burned with 
such intense heat at the hopper outlet 
that the brick near the movable hopper 
gates burned badly. Fire would ac- 
tually back into the stoker fuel hopper. 
During those tests, Godly’s chief engi- 
neer would check temperatures in front, 
center and rear parts of the furnace 
with an optical pyrometer aimed 
through an observation port. Some 
coals would burn too fast, with too high 
a temperature. Ignition, bullnose and 
roof arches wouldn’t stand up. Grates 
also became too hot and were still hot 
after returning to the front. 

“While the chief was making these 
temperature checks, the operators took 
orsat tests of furnace gases. These 
tests varied widely, depending on the 
load. 

“Usually a change in draft pressure 
caused a wide change in CO, percent- 
ages. So burning mixtures of coal and 
coke breeze on a grate designed for 
coke breeze alone kept Godly’s boiler- 
house gang on a merry-go-round. 

“About a year before, the plant had 
to start burning all coal. Reason: the 
coal company had to meet a customer 
demand for breeze production on a 
large contract. Because the food-proc- 
essing plant business was peanuts by 


ae really don’t need 


that sledge 


to keep coal moving smoothly 
through storage and into your 
fire box. The engineered installa- 
tion of Cleveland Vibrators on... 


Chutes Hoppers 
Bunkers Bins 
Tubes... 


will eliminate delays and save 
man hours by providing a steady 
flow of fuel, automatically. 


Write for detailed information 
on our complete line of bin vi- 
brators for the power industry. 


Air or Electric 
Portable or Permanent 
Silent or Standard 


CLEVELAND 


VIBRATOR 


2824 Clinton Avenue @ Cleveland 13, Ohio 
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GARLOCK 662 
GASKET MATERIAL 
does not shrink 

or change shape 


3 
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Competitive Materials 

Chart shows loss of thickness after alter- 
nating wet and dry exposure tests. 
Gariock 662 returns to within 1% of origi- 
nal thickness. No. 662, made from a cork 
paper base impregnated with a synthetic 
rubber, is dimensionally more stable than 
(A) beater process sheet with synthetic 
tubber binder, (B and C) sheets saturated 
with glue-glycerine binder. 


Here’s convincing proof that gaskets of Garlock 662 can stand vary- 
ing climatic conditions without drying, shrinking, or hardening. The 
gaskets illustrated were subjected to a 24 hour alternating wet and 
dry test for weeks, then conditioned at room temperature. As the 
photo and chart at right show, 662 gaskets returned to their original 
shape and to within 1% of their original thickness. Competitive types 
hardened, twisted, and shrank as much as 8%. No wonder so many 
companies are specifying 662 for use against gasoline, water, and oil 
at temperatures up to 300°F. It is approved by Underwriters’ Labora- 


tories, Inc. for use against hazardous liquids. 


And longer-lasting 662 Gasket material is only one of “the Garlock 2,000”... 
two thousand styles of gaskets, packings, and seals to meet all your needs, It’s 
the only complete line. It’s one reason you get unbiased recommendations frora 
your Garlock representative. Call him today or write for Bulletin AD-146, 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


“ * For Prompt Service, contact one of our 30 sales offices and warehouses 
throughout the U.S. and Canada. 


. Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 
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comparison, the coal company stopped 
all breeze deliveries. So for a year 
they’d had a tough time keeping steam 
on the line—and firemen on the job. 

“Now Godly’s chief engineer was 
threatening to quit unless new coal- 
burning stokers were put into the fur- 
naces. But that was a costly job for 
six boilers and Godly would have to do 
some high-pressure selling to his boss. 

“When Godly finally stopped crying 
in his beer, the stoker salesman piped 
up. ‘New stokers are your only solu- 
tion for burning 100% coal, no ques- 
tion about it. We can put new stokers 
into those boilers, Mr Godly, and your 
problems will be over.’ 

“*Yea,’ answered Godly, with a long 
face, ‘but I’m the guy who has to get 
the money from my firm—and chances 
are they'll tell me to look for another 
job if I can’t find some way to burn 
coal on our present stokers!’ 

“What's it worth to you if I burn 
coal without spending a cut for new 
equipment?’ I asked Godi,. 

“ ‘Har, har, har’, guffawed the stoker 
salesman, alnest choking on his beer. 
‘That’s a hot one. What do you marine 
guys know about burning coal in sta- 
tionary boilers anyway?’ 

“‘Plenty’, I answered. ‘In emer- 
gencies I’ve burned everything from 
dried camel’s dung to furniture in ma- 
rine and stationary boilers. And I 
learned one thing—-you can burn any- 
thing if you know what you’re doing.’ 

“That quieted him down. Godly 
looked interested. ‘Suppose I get my 
firm to give you 5% of what this man’s 
stokers would cost?’ he suggested. 

“The salesman started laughing 
again. T’ll be at your plant for another 
good laugh when you try burning coal 
on those pinhole grates,’ he yelled, get- 
ting up to leave. ‘And what’s more,’ 
he snickered over his shoulder, ‘T’ll buy 
you a case of nose paint if you suc- 
ceed.” 

“Next morning I went to the plant. 
After examining the stokers and the 
boilers, I asked Godly if I could use 
his office telephone. After two hours 
of phoning, I found a coal company in 
Joliet, 35 miles away, that had what I 
wanted. They promised to have two 
truck loads of coal at the plant early 
next morning. 

“Next day everyone was on hand; 
the stoker salesman, Godly, his chief 
engineer and two big shots from the 
front office. 

“Mr Godly told me about your rep- 
utation as an engineer and also about 
your proposition,’ said the superin- 
tendent. ‘I told him we'll pay you 5% 
of what new stokers would cost. But, 
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Precious Jewel 


of Industry’s Future 


“Black Diamonds” are America’s most valuable 
resource for today and tomorrow! Only 
Bituminous coal can fully meet industry’s needs 
for more electrical energy and more plant-power. 


Convenient reserves of B&O Bituminous 
offer an unlimited supply of coals for every 
purpose, at low-cost. Ask our man! 


LET OUR COAL TRAFFIC REPRESENTATIVES 
suggest a B&O Bituminous for your needs. 


COAL TRAFFIC DEPARTMENT B&O RAILROAD 
Baltimore 1, Md. LExington 9-0400 


BALTIMORE & OHIO RAILRO 


Bituminous Coals For Every Purpose 
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Two Murray Vertical Type V 
Turbines driving Deep Well 
Pumps in a southern Oil Refin- 
ery. They are rated ct 113 H.P. 
at 1750 RPM and operate with 
6007—650° F. steam extract- 
ing to atmosphere. 


e Murray Vertical V turbines, both geared and direct-connected, are being 
used more and more for driving vertical pumps of all types. The Murray Ver- 
tical V turbine is designed from top to bottom as a vertical turbine, not just 
a horizontal turbine, “upended.” The Murray Vertical is especially constructed and 
arranged for vertical mounting. 


Murray vertical turbines can be furnished for steam pressures up to 600$ 750° 
F. TT. and back pressures as high as 100 and can carry most normal thrust loads 
imposed by vertical pumps. 


Ni | RR AY IRON WORKS COMPANY 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of o Century 
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naturally, we first want to be absolutely 
sure you completely solve our prob- 
lem. After all, we’ve been having 
trouble for years.’ 

“*‘OK’, I told the chief. ‘Clean out 
your hoppers and fill them with this 
new coal.’ 

“Three boilers were on the line at 
the time. Their hoppers were cleaned 
out and filled with the new coal. Soon 
as it started to burn, you could tell 
the difference. The chief had his pyrom- 
eter ready. But the coal burned with 
an even temperature throughout the 
fuel bed—just like the 100% coke 
breeze that the stokers were designed 
for. There was no excessive heat at 
the furnace front—or anywhere else. 
Best of all, the stuff burned without 
coking or caking. 

“*Yea’, chimed in the stoker sales- 
man skeptically, a half*hour later, “but 
how will this miracle coal burn under 
heavy load conditions?’ 

“‘Let’s try it and see,’ I answered. 

“The chief had one boiler cut out 
so two of his three boilers would carry 
the load. After another half hour every- 
one had to admit there was no differ- 
ence in combustion. Fact is, they all 
agreed it was the smoothest burning 
fuel they ever tried, even when com- 
pared to 100% coke breeze. By noon 
even the salesman had to agree that 
this new coal did the trick. 

“*Say’, piped up the salesman sar- 
castically. ‘What in hell’s this miracle 
stuff you’re burning on those pinhole 
stokers, anyway?’ 

“Miracle stuff nothing,’ I answered. 
‘I told you anything can be burned if 
you know what you're doing. That's 
just common, garden-variety strip coal. 
And it’s a lot cheaper than the mixtures 
burned here before.’ 

“ ‘Strip coal?’ echoed the chief en- 
gineer, giving me a fishy look. ‘Just 
why should cheap strip coal burn bet- 
ter than all the expensive, gold-plated 
coals we’ve tried before?’ 

“By now I was surrounded. They 
all wanted the answer. 

““By golly, you’ve really got us 
guessing, Mr Surfaceblow,’ chimed in 
Clifton J Butterworth, the company’s 
president, as everyone stretched an ear. 
‘Just why should a cheaper strip coal 
burn so well on these grates?’ 

“ ‘Simple’, I answered. ‘Strip coal 
burns without coking or caking because 
it comes from near the surface and is 
already partly oxidized. You'll find the 
more it’s oxidized, the better it'll burn 
on your pinhole grates. So, to solve 
your problem, all I had to do was find 
a coal company who handled strip 
coal.’” (Continued on page 208) 


Continued from page 204 
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They licked a problem— 
before it happened— 


with STANODIESEL Oil M 


How Sturgis light plant planned ahead to 
eliminate source of possible power shut down 


Sturgis, Michigan, light plant management in 1946 deter- 

mined that it might be difficult to satisfy all power require- 

ments if the light plant’s large engine, or more than one of 

its small engines, was down. The plant is equipped with 5 

engines—four GM 1,600 H.P. and one Busch-Sulzer 2,475 

H.P. Plant management rightly figured that one of the 

keys to the problem was good lubrication. So, in 1946, 

STANODIESEL Oil M was tested in one General Motors engine. 

J. J. Threlfall, superintendent and Donald 
Cripps, Standard Oi! lubrication specialist 
check Don's data book on Sturgis light plant 
diesels. Don is well qualified as a lubrica- 
tion specialist. He has been doing this work 
for nine years. He has an engineering degree 
from Michigan State University and is a 
STaNopiEsEL Oil M can give this kind of performance graduate of the Standard Oil Sales Enai- 
for two big reasons: (1) its highest quality base stock, neering School. 

(2) its additive formula. Stanopreset Oil M has superior 

stability. An oxidation inhibitor helps to prevent un- 

wanted increases in oil viscosity. Detergent-dispersant 

additives keep crankcase, pistons, cylinder walls and other 

parts clean. An anti-foam agent controls foam. 


There’s a Standard Oil industrial lubrication specialist 
near you in any of the 15 Midwest or Rocky Mountain 
states. Call him for more information about STANODIESEL 
Oil M. Or write Standard Oil Company, 910 S. Michigan 
Avenue, Chicago 80, Illinois. 


In 1947, based on its performance during the test, all en- 
gines were converted to STaNopIEsEL Oil M. In the nine 
years since, the plant has never had to shut down power to 
customers because of engine or oil failure. There have 
been no wear problems. Engines have stayed clean. There 
is no ring sticking. Bearing life is exceptional. 


Quick facts about 
“STANODIESEL M 


@ Keeps crankcase, pistons, cylinder walls clean, 


e Combats deposit and wear problems imposed by use 
of economy fuels. 


@ Maintains film on difficult to lubricate areas and parts. 


‘@ Eliminates spark piug fouling in spark ignited engines 
and reduces combustion chamber ash deposits in 
engines burning natural gas, LPG and liquid fuels. 


® Eliminates fuel injector and pump sticking caused by 
deposits on injector barrel and plunger where fuel 
and lube oil commingle. 


Sturgis, Michigan, light plant has four GM 1,600 H.P. engines and this Busch- 
Sulzer 2,475 H.P. engine. Engines receive progressive maintenance at 3,500 
to 4,000 hours. STANODIESEL Oil M is used in all engines. 
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: Program Control Panel used at Delaware Station, Philadelphia 
; Electric Co. to automatically start and stop their W&T Slime 
Chlorination System. 


HOW CHLORINATION 
controls slime in power generating plants 


The Philadelphia Electric Co. has W&T chlorination equipment 
installed in their steam-electric generating stations to prevent slimes 
from fouling the turbine condensers and lowering the efficiency of 
the units. Maintaining cooling efficiency saves enough fuel to more 
than pay for the treatment. 


Chlorination is controlled from a W&T Program Control Panel 
‘like the one pictured. Operators preselect chlorine dosage and treat- 
ment times. Chlorination is started and stopped automatically in 
accordance with the preselected schedule. The result is positive slime 
control without requiring personnel to supervise each treatment and 
without the expense of chlorinating continuously. 


For information about W&T Slime Control Systems write for 
Bulletin CD-42. 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9,NEW JERSEY 


HOW TO DETECT 
3 PARTS CHLORINE 
IN A MILLION PARTS AIR 


New W&T Solvay Chlorine Detector* 
detects as little as 3 p.p.m. 
chlorine in a continuous air-stream 
sample. Automatically sets off 
alarm at higher concentrations. 


Write for Publication 50.118 


WALLACE & TIERNAN 


INCORPORATED 
25 MAIN ST., BELLEVILLE 9, N. J. 


1-55 *anufactured under patent license from Solvay Process Div., Allied Chemical & Dye Corp. 


MARMADUKE 


Marmy took his feet off his desk, 
yawned, then roared again. “The sales- 
man turned out to be a good Joe. He 
had a case of Sandpaper Gin delivered 
aboard my ship that afternoon as prom- 
ised. Godly kept his job as plant en- 
gineer. Butterworth came aboard be- 
fore we shoved off for Duluth that 
evening and handed me a check for 
$900, then had dinner with us in the 
officer’s messroom. 

“Next trip into Chicago I received 
a note from Godly saying that their fuel 
problem was completely solved, after 
all those years of constant headache. 
And they didn’t have to worry about a 
strip-coal shortage.” 

With that off his chest, Marmy got 
back to work. The characters on the 
settee started raising hell again. I 
shoved off for my office to record 
Marmy’s story for posterity. Now you 
readers can cash in on it if you have 
a similar problem.—SME 


Marmy's 
Mailbox 


‘Tis here you 
exchange 
blasts with 
the old boy 


GERMANY ACCOUNTED FOR 

You should know that Marmy is read 
fervently in Germany. Soon as Power 
arrives at our plant, we make a beeline 
to see what he’s up to. We enjoy his 
sound technical advise. He’s a regular 
guy and anybody who isn’t dead from 
the knees up simply must chuckle over 
his most refreshing stories. We forget 
all about income-tax returns and nu- 
clear threats when Power arrives. 

SM Voirn Heidenheim, Germany 


GEOGRAPHY HAYWIRE 

As an assiduous reader of Power, and 
especially of Marmy’s varied travels 
and experiences, please tell him Chile 
and Peru are on the West Coast of 
South America. I feel sure Marmy 
won’t throw bilgewater on this con- 
structive criticism. 

H Grote San Antonio, Chile 


SANDPAPER GIN 
Marmy’s sandpaper gin has nothing on 
the French Canadian’s beverage; the 
green-glass squared-faced, John de Ky- 
per brand. It’s potent stuff. 
CO von DANNENBERG 
Brooklyn, N.Y. 

Eprtor’s NoTE: Wanna bet? 
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A great line of pumps 
all equipped with the 


B&G 


TROUBLE-PROOF 
SEAL ASSEMBLY 


B & G Series 1510-B 
Caprcities to 1100 GPM, 
heads to 420 ft. 


B & G Series 1531-8 
Capacities to 1560 GPM, 
heads to 420 ft. 


Leak-Proof "Remite” Mechanical 
This exclusive B & G feature eliminates the custo I which B & G Series 1522 
occurs where a packing gland is used. A Carbon Seal - faces on Capacities to 150 GPM 
a “Remite” floating seat—a new type of material, so hard it will heads to 115 ft. 
cand glass—wear-proof and corrosion-resistant. Metal parts are of 
_ steel, bronze or stainless steel, depending upon the type of service. 
The B & G Mechanical Seal is self-lubricating. 


Take just a moment to examine the design features of super-finished and oversized to keep deflection at a 
B & G Centrifugal Pumps. You’ll find plenty of reasons = minimum. The “Remite” Mechanical Seal— a B & G 
why these pumps are giving trouble-proof performance development—positively prevents leakage...and 
through long years of service. impellers are soundly designed to maintain hydraulic 
Vertical split-case construction permits removal of the balance. An oil lubrication system, instead of grease 
bearing bracket without disconnecting pipe lines or CUPS, assures continuous protection to the long bronze 
motor leads. Solid cast iron volutes—with support feet bearings of these pumps. 
in the larger units—effectively prevent transmission of B & G Centrifugal Pumps are available as all-iron, 
piping strains to the motor. bronze-fitted, all-bronze and stainless steel units and in 
The shafts of B & G Centrifugal Pumps are an out- _— capacities which adapt them to a wide range of industrial 
standing feature. Made of special alloy steel, they are applications. 


te ma Bett & GOSSETT 


three outstanding centrifugal pumps G Cc ° M P A N Y 
Dept. EP-36, Morton Grove, Illinois 
Canadian Licensee: $. A. Armstrong, Ltd., 1400 O' Connor Drive, W. Toronto 
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AC Series 
capacities to 
800 TPH 


Reduction 
Cost Per Ton 


WC Series 
capacities to 
90 TPH 


Coal Sample 
Crushers 
capacities to J 
2000 Lbs. 
Per Hr. 


Come trom /merican 


Ring Coal Crushers 


¥In a recent independent survey, it was 
found that American Crushers reduced over 61,000,000 
tons of coal at a parts replacement cost (including 
standby parts) of less than 1/10th of 1¢ per ton. 


THERE CAN BE NO BETTER PROOF OF AMERICAN QUALITY! 


ACCELEROMETER 


Continued from page 131 


be 200 rpm per minute. We wanted to 
use the highest practicable capacitance 
value to get enough current for stable 
and reliable amplification but, for 
several reasons— one being physical 
size limitations — we had to settle for 
a 3.0 mfd size. This gave us a charg- 
ing current of only 0.000000005 amp at 
the full scale indication of 200 rpm 
per minute. 

Measuring this small current was 
solved by going to a relatively new neg- 
ative feedback-type current amplifier. 
This was a big help. The instrument 
was available commercially and didn’t 
need any development work. Due to 
exceptional stability of the amplifier 
our operator doesn’t have to make any 
preliminary adjustments. After plug- 
ging in the connector, he merely turns 
a switch, 

Speed recorder is a standard poten- 
tiometer-type instrument with an elee- 
tronic null balance system. It has a 
scale range of 0-2000 rpm, correspond- 
ing to dc input voltage of 0-10 milli- 
volts. This voltage is picked up across 
a voltage divider in the filter output. 
The divider is designed so that when 
the previously mentioned 0.9 volt’ is 
present at the filter output at a speed 
of 1800 rpm, a voltage of 9.0 millivolts 
is applied to the recorder. This cor- 
responds to 1800 rpm on the recorder 
scale. 

Other methods probably would have 
done the job. We felt, though, that 
using the tachometer generators as pri- 
mary pick-up devices in conjunction 
with a portable assembly, allowing 
plug-in where needed, was the most 
economical answer. It meant number 
of units to be bought and maintained, 
and amount of labor and material 
needed for installation would be kept 
to a minimum. 


FRED 


“Boy! The way I figure it, Pll make 
chief in only 57 years.” 
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™ NOW...no knife edges 
= to cut performance 


NEW... Displacement-Type 
LIQUID LEVEL CONTROLLER 


For installation and operating 
convenience, the Flexotrol Con- 
troller is reversible and rotatable 
. but something more: optional 
mechanical indication, independ- 
ent of the pneumatic system, is 
your final and positive check. 
Available with all control features 
including automatic reset. 
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y= ALLPAYX RINGS THE BELL! 


ALLPAX Rings the Bell with the development of 
precision packing rings, designed for performance, 
and made of the finest materials available. Whether 
open-end or solid molded type, ALLPAX packing 
rings are precision made to your exact 
specifications. They increase efficiency be- 
cause they give better service. Sample 
rings sent upon request. 


a SEND FOR OUR NEW CATALOG TODAY! 


See our complete line of packings, tools, and gasket 
materials. Distributors in principal cities. 


THE ALLPAX COMPA 
160 Jefferson Ave. ¢ Mamaroneck, N. Y. 
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My biggest 
boner... 


happened to the third-assistant engi- 
neer while I was second-assistant aboard 
the turbo-electric tanker Palo Alto. 
That ship had a steam turbine auxil- 
iary power generator coupled to a dc 
generator. This de generator supplied 
the field for both the main propulsion 
turbine and main propulsion genera- 
tor, as well as the auxiliary generator. 
Connected directly to this de genera- 
tor was a small excitation generator for 
energizing the field of the dc genera- 
tor. 

One evening, while sailing up the 
Atlantic coast, the entire plant suddenly 
blacked out. All motors stopped, main 
engine conked out and the entire ship 
went dead. I rushed below with my 
flashlight and found the surprised 
third-assistant holding the end shield 
of the small excitation generator in 
his hand. 

He had been cleaning the brushes of 
the generator and had just pulled the 
end shield off. That pulled the brushes 
off the commutator, which in turn cut 
the fields to the de generator. This 
cut the fields to the auxiliary genera- 
tor, main propulsion generator and 
main propulsion motor. 

I couldn’t stop laughing while get- 
ting the other auxiliary set started. 
And he had to hold the end shield 
until the auxiliary turbine stopped 
completely before he could put the end 
shield back. We did get the plant in 
operation before the auxiliary turbine 
stopped though. Needless to say, we 
never had that trouble again. 

H J Preirer§ Schenectady, N. Y. 


LUBRICATION 


doubt our man was enjoying the self- 
satisfaction of having given the motor 
a good greasing. Little did he realize 
that when we had the motor’s end cover 
removed, bearing’s inside face was cov- 
ered with gobs of grease that had been 
forced through the seal. 

If I hadn’t happened along to ob- 
serve the start of this little tragedy— 
and tragedy it would have been soon 
after the fan started—here would have 
been another nasty complaint to un- 
tangle. It might have started like this: 
“Your grease is running out all over 
the windings. Don’t you have a grease 
with a higher melting point?” 

Moral of this incident, which is re- 

(Continued on page 216) 


Continued from page 133 
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INTERESTING FACTS ON [im 
VALVE PERFORMANCE 


(from a case history in Crane Co.'s files) 


How does a modern utility hold down valve 
costs? 

Central Power & Light Co., Corpus Christi, 
Texas, has proof of one way to do it: through 
the rugged dependability of Crane valves like 
the one shown above. 

Fourteen years ago, Central Power installed 
this Crane No. 76XR valve on the feed- 
water pump discharge line at its Nueces Bay 
Station in Corpus Christi, Texas. The valve 
is a 6-inch gear-operated gate type. Consider 
its record: since 1942, this Crane valve has 
been handling feed water at 600 psi., 400° F. 
Maintenance? None whatsoever—the valve 


CRAN E vaives rittines 


PIPE KITCHENS PLUMBING ¢ HEATING 


14-year proof of low-cost 
valve performance on feed water 


hasn’t leaked once in 14 years, and is closing 
as tightly and smoothly as the day it went 
on the line. 

In selecting your all-important valves, 
don’t be misled by outside appearances. 
What counts in valve performance are inside 
—precision machining, superior materials, 
expert assembly and testing. That’s why 
Crane valves are preferred throughout in- 
dustry—and why Crane has been a leading 
valve manufacturer for over a century. 

For full information on the big, complete 
Crane line, contact your local Crane Repre- 
sentative or write to address below. 
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Better qualified for power services 
because of better inside quality 


CRANE STEEL GATE VALVES 


Performance like that demonstrated on the preced- 
ing page comes only from superior inside quality. 
In Crane steel valves, this quality is guarded with 
unusual skills and facilities. 

In design, Crane draws on a hundred-year back- 
ground in valve engineering. In the foundry, Crane 
works with the know-how of a pioneer and devel- 
oper of steel valve casting techniques. In machin- 
ing, assembling and testing, Crane’s standards are 
unexcelled. 


Note rugged proportions of 
stem; yet, Crane gives it 
added strength with heat- 
treating. Threads are preci- 
sion-cut, long, generously en- 
gaged with yoke sleeve 


Two-piece ball-type gland 
and gland flange unit main- 
tains uniform loading on 
packing and prevents bind- 
ing on stem, even if bolts are 
pulled up unevenly. 


Swing-out eye bolts on the 
packing gland flange sim- 
plify repacking. 

T-head disc-stem connec- 
tion prevents lateral 
strains on stem; gives last- 
ing, smooth operation. 


Full-length, close-fitting 
disc guides maintain ac- 
curate seating and reduce 
wear on seating surfaces. 


Ban. 


The 600-Pound pattern shown below speaks for 
the complete Crane steel gate family. In each 
feature there’s greater assurance of dependable flow 
control at low cost. 

For steam, water, air, and general services, Crane 
recommends these valves with Exelloy to No. 49 
nickel alloy seating. For oil and oil vapor, Exelloy 
to Exelloy seating is recommended. Also available 
with Stellite trim. 


6. Handwheel is strong, malle- 
able iron—rigidly mounted. 
Designed for firm, comfort- 
able grip. 


Deep stuffing box with high 
grade packing assures tight 
stem seal, long packing life. 


Note the strong body, bon- 
net, and end flanges. All 
valves 400-pound and over 
have ring-type bonnet joint. 
All bonnets have stem-hole 
bushing. 


Body seat rings are replace- 
able should that be needed. 


Heavy section body has 
added reinforcement at 
points of stress. Ports are 
straight-through, minimizing 
flow resistance, turbulence, 
and erosive action. 


600-pound Crane steel gate pattern (cross section) 
Crane cast steel gate valves are regularly supplied in 150-, 300-, 
400-, 600-, 9(10-, 1500- and 2500-pound pressure classes. Sizes up 
to 24 in. Serwwed, flanged or welding ends. Companion lines of 
globe, angle and check valves also regularly avail 


Your complete guide to valve 


selection-steel, alloy, iron or bronze 


There’s no better place than your Crane Catalog to find the valves and 
fittings best suited to your piping requirements. It gives you the world’s 
largest selection, complete with service recommendations and all spec- 
ification data in handy, easy-to-use form. When you’re ready, there’s 
a local Crane Representative in your area on call to work with you. 
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TYPE FP WIRE BRAIDED 


DEFIES HEAT... FATIGUE 
ABRASION... LEAKAGE 


HEAVY DUTY INTERLOCKED 
Penflex is ruggedly built hose with all of the 
flexibility required, plus the toughness and 
durability of metal. No matter how hot the 
material to be conveyed Penflex cannot be 
cooked like ordinary hose. It stubbornly de- 
fies rough abuse, abrasion and crushing. 
From 14" LD. to 24” I.D. . . . bronze, gal- 
vanized steel, or stainless steel . . . from an 
air compressor line to a diesel exhaust, 
Penflex makes them all for the power 
industry. And Penflex ‘Flexineering’’—the 
science of applying flexible tubing to fit the 
particular needs of the job to be done— 
4 assures the right tube in each installation. 
ie a When you require tubing or hose that is 
tight as a pipe, but flexible . . . safe at high 
LIGHTWEIGHT SQUARELOCKED temperatures . . . and free from metal fatigue, 
Unpacked, cord packed, light asbestos specify Penflex. 

packed, heavy asbestos packed Penflex manufactures a complete line of 
four wall interlocked and seamless welded 
corrugated flexible tubing for the power 
industry. Write for your free copy of the 

booklet ‘‘Flexineering At Work.” 


Pennsylvania Flexible Metallic Tubing Company, Inc., 
7237 Powers Lane, Phila. 42, Pa. Branch Sales Offices: 
Boston * New York * Chicago * Houston ¢ Cleveland 
Los Angeles and Distributors in Principal Cities 


HEART OF 
INDUSTRYS 
LIFELINES 


['WIN-LOK 


Saivanized Lined 
Stainless Steel Lined 
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make last 


The sides of every Gates V-belt (Fig. 1) are 
concave—a precisely engineered curve that greatly 
increases V-belt life. Here’s why: 

On the bend around the sheave, the concave sides 
of a Gates V-belt fill out and become straight (Fig. 
1-A). Thus the belt makes full contact with the sides 
of the sheave, grips the sheave evenly, and wear 
is distributed evenly across the sides of the belt. 
Uniform wear lengthens belt life; keeps costs down. 


Make this simple test 


Take a straight-sided belt (Fig. 2) 
and bend it. Feel the sides at the bend; 
they bulge out. Now picture this bulge 
in the sheave groove (Fig. 2-A),. It is 
easy to see that the belt makes uneven 
contact at points indicated by arrows. 
Naturally, wear is greater at these 
points. Uneven wear shortens belt life; 
increases belt costs, 

Cut down-timeand V-belt replacement costs. Specify 
belts that grip evenly and wear longer... specify Gates Cones 
Vulco Rope—the V-belt with concave sides. There is 
a Gates distributor nearby who will quickly supply the 
belts you need. The Gates Rubber Co., Denver, Colorado 
—World’s Largest Maker of V-Belts 


TPA 66 
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LUBRICATION 


peated in many other plants, is that 
only trained and qualified people 
should do lubrication. Day of the 
grease-monkey is past. Thoughtless 
workmen can do untold damage to 
costly modern machinery. 

To cap the climax in this last plant, 
the lubrication supervisor had already 
greased these bearings correctly the 
previous day when motor was disas- 
sembled. It was simple for him to do 
the job right and make certain that 
the housing was not more than 1/3 full. 
In fact, grease wiped along the sides 
of a bearing before assembly is much 
more effective than grease applied with 
a gun that usually reaches the housing 
space. 

Since dirt destroys the hardened, 
polished surfaces, most rolling-friction 
bearings have seals to exclude foreign 
matter. This leaves no exit for excess 
or used grease until a seal bursts, or 
someone removes the relief plug. Since 
some bearings don’t have a relief plug, 
it’s highly important that only a small 
amount of very high quality grease is 
supplied infrequently for ball or roller 
bearings. Most electric-motor manu- 
facturers recommend relubrication of 
motor bearings no oftener than every 
6 to 12 months, unless there’s an un- 
usual operating condition like exces- 
sive water or high temperature. 


Continued from page 212 


Practical info available 
to help plan disaster control 


B® AN UNUSUALLY complete guide to 
current thinking on problems of in- 
dustrial-plant security is contained in 
a special issue of the magazine Civil 
Defender. In it, thirty specialists con- 
tribute comprehensive articles on var- 
ious phases of plant security, emergency 
administration, disaster control. Many 
of these will be of particular interest 
to plant-service engineers and power 
men. 

For example, C F Petzinger, plant 
engineer for Cleveland Twist Drill Co, 
draws on his own experience with 
his company’s outstanding personnel- 
shelter program for an article on 
“Shelters in Industrial Plants.” Other 
articles deal with such problems as 
emergency control centers, repair and 
restoration following a disaster, pre- 
venting sabotage, testing plant disaster 
plans. 

Single copies of this special issue 
“Preparation for Peacetime and War- 
time Disaster in Industry” are available 
at $1.00 per copy, with special bulk 
rates available on request. Inquiries 
should be addressed to Civil Defender, 
Box 1641, Mobile, Alabama. 
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END OF THE LINE 


SCALE—layer upon layer of it—has reduced the products, there is the correct treatment to eliminate 
inside diameter of this pipe to practically nothing. every water trouble—the properly balanced treat- 
It’s a common occurrence in some power plants, and ment to reduce unnecessary maintenance, avoid 
the results are costly, The line must be taken out of | | shutdowns, and protect valuable equipment. 
service. That means production loss and expensive ‘ Since 1887, Dearborn products have provided 
maintenance or replacement. trouble-free water to users of steam in all types of 
Scale, sludge, carry-over, and return-line corrosion industry. That’s why, today, power engineers in 
are but a few of the problems that must be overcome leading industrial plants throughout the nation look 
to assure efficiency in boiler plant operation. In to Dearborn for consultation and assistance in solv- 
Dearborn’s complete line of water conditioning ing their water treating problems. 


MAIL THE COUPON 


Freee Chemical Company, Dept. PO 
Merchandise Mart Plaza, Chicago 54, Ill. 
Please send me complete information on Dearborn Water 
Conditioning. 
® 


...a leader in water conditioning : 
and corrosion control 
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More FREE LITERATURE 


10 Water gages for boiler pressures 
to 3300 psi are described in 6-p 
bulletin WG-1814. Points out how 
port-type arrangement and 2- 
color readings of the gage give 
greater visibility and reduced 
maintenance. Yarnall-Waring Co, 
Mermaid Ave, Philadelphia 18, Pa. 


11 Boiler gages and accessories. Il- 
lustrated 6-p bulletin 8-1-56 con- 
tains specs and descriptions of 
bronze water gages, liquid-level 
steel gages, safety water col- 
umns, flow indicators and gage 
glasses. Ernst Water Column & 
Gage Co, 250 S Livingston Ave, 
Livingston, N. J. 


ELECTRICAL EQUIPMENT 


12 Induction motors, 2-pole, squirrel- 
cage, are subject of 6-p bulletin 
05B8123A. Units are particularly 
adapted for boiler-feed pumps, 
pipeline pumps, centrifugal blow- 
ers, descaling pumps and similar 
applications. Allis - Chalmers 
Manufacturing Co, 952 S 70th St, 
Milwaukee, Wis. 


13 Gearmotors, 4% to % hp, 520 to 6 
rpm, are discussed in 8-p bulle- 
tin GEA-6133A. Includes selec- 
tion data, dimensions, ratings, 
specs. General Electric Co, Sche- 

nectady 5, N Y. 


Transformer instruction booklet 
427-R-1 contains 80 pages. Dis- 
cusses installation, operation, 
component parts, maintenance 
and inspection of power-type 
transformers in all ratings. *Re- 
quest direct on company letter- 
head to Moloney Electric Co, 5390 
Bircher Blvd, St. Louis 20, Mo. 


14 Current transformers. Illustrated 


12-p bulletin GED-3112 contains 
info on nine butyl-molded models, 
from 600-v miniature to 15,000-v 
outdoor type. General Electric Co, 
Schenectady 5, N. Y. 


15 Dry-type transformers are subject 


of illustrated 8-p bulletin 155. 
Contains info on _ applications, 
sizes and types, construction, 
specs. Sorgel Electric Co, 838 W 
National Ave, Milwaukee 4, Wis. 


Capacitors for electronic and other 
applications are subject of 44-p 
catalog 200D-3. Covers electro- 
lytic, paper tubular, industrial, 
mica, ceramic, filter and motor 
start capacitors. *Request direct 
on company letterhead to Cornell- 
Dubililer Electric Corp, South 
Plainfield, N. J. 


16 Electrical equipment for are fur- 


naces. Illustrated 16-p_ bulletin 
GEA-6351 includes product info on 


transformers, switchgear, control 
and dc motors for arc-furnace ap- 
plication. General Electric Co, 
Schenectady 5, N. Y. 


17 Bushings. Paper - oil - condenser- 


type units meet ASA Standards, 
are available in 15, 23, 34.5, 46 and 
69 kv sizes. Illustrated 12-p bul- 
letin 508 contains ratings, dimen- 
sions, specs. Lapp Insulator Co, 
Inc, LeRoy, N. Y. 


MECHANICAL TRANSMISSION 


18 Speed reducer engineering manual 


B-6727 presents application info 
such as hp ratings, torque capac- 
ity, overhung load values, dimen- 
sions, construction features, main- 
tenance for single, double and 
triple reduction. Westinghouse 
Electric Corp, Box 2099, Pitts- 
burgh 30, Pa. 


19 Chain couplings. Specs, dimen- 


sions, ratings and application on 
Series DSC, Series SA silent chain 
couplings and Series DRO roller 
chain couplings are given in 16-p 
bulletin C45-56. Morse Chain Co, 
Ithaca, N. Y. 


20 Fluid drives for % to 25-hp appli- 


cations are subject of illustrated 
16-p bulletin 9119. Explains fluid 
drive principle and outlines advan- 


No. 1A RADIATOR 
STEAM VENT 

VALVE 
Adjustable 
vent ports, 
non-vac- 
uum.Size 
conn.: 

Max. oper. 


we press. 10 
P.S.1. 


Single Port float 
seals the port 
when water is en- 
countered. Size 
conn.: male, 
1%” female. Max. 
oper. press.: 10 
P.S.I. 


No. 186 STEAM SUPPLY 


E QUALITY 


MEL 


For either one-pi pe of two- 
steam, hotiwater, resi- 


VALVE 


Packless valve 
(Bellows Type). 
Low Pressure. 
Brass Body. 
Modulating. 
Idealfor vacuum 
systems. 


Sizes 4” 
through 144”. 


Operating Pressures to 125 P.S.I. Cap. 
from 70 to 12,000 lbs. of C.P.H. Cover 
which can be removed without break- 
ing piping connections. Sizes 34” to 2”. 


deniiot or industrial systems 


there's @ Hoffman Trap, 
Valve, Pump or other spe- 
colty designed te'give ye 
better control Ghevery 
quirement,» 


Cast iron 

body with 

brass perforated cylinder. 
Made in !4” through 3” pipe 
sizes. Max. press. 250 P.S.I. 
Can also be furnished with 
monel or stainlesssteel screens. 


HOFFMAN) SPECIALTY MFG. CORP., 1700 West 10th Street, Indianapolis 7, Indiana 
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Begins on page 177 


tages of the Gyrol units. Ameri- 
can Blower Corp, Detroit 32, Mich. 


Speed reduction Illustrated 12-p 
bulletin 191 describes three styles 
of speed reduction: integral gear- 
motors, speed reducers with sep- 
arate motors, and speed reducers 
alone. Sterling Electric Motors, 
Inc, 5401 Telegraph Rd, Los An- 
geles 22, Calif. 


PUMPS 


Proportioning pumps. Illustrated 
8-p bulletin 602 covers details and 
specs of Models U and K mechani- 
cal and hydraulic drive umits, pre- 
cision pumping units for as low as 
11 cc/min, and Model 4411 chemi- 
cal pump for systems requiring 
limited capacities. Hills-McCanna 
Co, 2369 W Nelson St, Chicago, I]. 


Vacuum pumps, 3, 4, 5 stage, for 
use where single and 2-stage units 
will not economically provide suc- 
tion pressures as low as desired, 
are described in 8-p bulletin 5H3. 
Schutte & Koerting Co, Dept J-Z, 
Cornwells Heights, Bucks Co, Pa. 


Self-priming pump bulletin de- 
scribes features of electric-pow- 
ered closed- or open - impeller 
centrifugal units. Goulds Pumps, 
Inc, Seneca Falls, N. Y. 


25 Acid-handling pump is described 


in 6-p bulletin 500. Includes info 
on design features, corrosion-re- 
sistant materials of construction, 
applications, sizes and capacities. 
Dorr-Oliver Inc, Barry Pl, Stam- 
ford, Conn. 


WATER TREATMENT 


26 35% - hydrazine - solution, for re- 


moving dissolved oxygen from 
boiler feedwater, is discussed in 
16-p illustrated booklet. Olin 
Mathieson Chemical Corp, 460 
Park Ave, New York 22, N. Y. 


27 Hot lime-zeolite water-condition- 


ing systems are described in 4-p 
bulletin 4801-A. Deals with method 
of operation, expected results, 
chemical savings, operation. Coch- 
rane Corp, 17th St below Alle- 
gheny Ave, Philadelphia 32, Pa. 


Boiler-feedwater treatment. Illus- 
trated 4-p bulletin discusses char- 
acter of water used as boiler feed, 
operating problems that arise, 
correction of these difficulties, in- 
cluding control procedure. West- 
ern Chemical Co, 713-15 Washing- 
ton St, Kansas City 5, Mo. 


Deaeration. Illustrated 4-p bulle- 
tin 4650 explains in capsule form 
the fundamentals of deaeration 


and why it is so necessary in water 
conditioning. Cochrane Corp, 17th 
St below Allegheny, Philadelphia 
32, Pa. 


Combination unit provides for 
flocculation and clarification in a 
single tank. It is applicable to 
treatment of water, sewage and 
industrial wastes. Illustrated 12-p 
bulletin 6801-R describes physical 
characteristics, operation, types, 
sizes and advantages. Dorr-Oliver 
Inc, Barry Pl, Stamford, Conn. 


31 Water filters. Illustrated 10-p 


bulletin 909 includes dimension 
charts and flow curves for all 
three sizes of AWF filters and for 
Poro-Stone, Poro-Screen and Poro- 
Edge elements. R P Adams Co, 
Inc, 311 Park Dr, Buffalo 17, N. Y. 


Deaerator design best suited for 
hot-water line protection in office 
buildings, hotels, hospitals and in- 
dustrial plants, is described in 4-p 
bulletin 4654. Cochrane Corp, 17th 
St below Allegheny, Philadelphia 
$2, Pa. 


PRIME MOVERS AND ACCESSORIES 


33 Diesel engines in ratings from 


550 to 2400 hp are described in 
14-p illustrated bulletin. Includes 


(Continued on page 220) 


THERMOSTATIC TRAPS 
PROTECTIVE 
) BRASS CAGE 


Hovimda product is 

distinguizaec by. exclusive ; THERMAL UNIT 
service, This com- 
plete fesiec quality line is 
backed by o dependable, 
Single source of supply and 


responsiblity. 


with renewable 
thermostat and seat. Max. 
oper. pressure from 25 through 
125 Ibs. Capacities from 200 
through 1250 Ibs. condensate 
per hour. 


VACUUM PUMPS CONDENSATION PUMPS 
No. 710 PRESSURE 


REDUCING VALVE 


600 SERIES INVERTED 
BUCKET TRAP 


Single seated for 
continuous or 
dead end service. 
Max. high press. 
250 Ibs. per sq. in. 
Low pressure range 
a 5 to 80 lbs. per 
Designed for operation at the higher sq. in. Sizes 14” 
pressures encountered in condensa- through 1” in- 
tion pump service. All submerged clusive, 200 P.S.1. 

parts are of bronze or other non- Cap. 600 to 11,000 Ibs. C.P.H. 
corrosive material. Cap. from 1,000 All working parts connected to 
to 150,000 Sq. Ft. E.D.R. bonnet. Sizes 4” through 1/4”. 


i Type Vacuum Producer used 
or most effective means of simul- 
taneously removing air and water. 
Receiver is of heavy cast iron. Ca- 
pacities 2,500 to 100,000 sq.ft. E.D.R. 


Sold by leading wholesalers of heating and plumbing equipment. 
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small Diameter 
Pressure Piping 


USE W-S 
FORGED STEEL 
ET-WELDING FITTINGS 


In addition to providing high strength and toughness, W-S 
Forged Steel Socket-Welding Fittings are also easy to install. 
Deep sockets support and align the pipe for welding... 
eliminating the need for tack welding or special fixtures. No 
back-up ring is needed either. The fillet-weld is completely 
outside the pipe. Welding icicles just can’t form inside the 
pipe. The result is a clean, tight welded joint that will readily 
resist high pressures and the stresses of shock and vibration. 
What's more, installation costs are lower. 

W-S Socket-Welding Fittings are available in sizes %” to 
4” for schedule 40, 80, 160 and double-extra heavy pipe in 
carbon steel, stainless steels and alloy 
steels. 

For complete information on the in- 
stallation and operation advantages of 
W-S Forged Steel Socket-Welding Fit- 
tings, send today for Bulletin A-3-56. 


Roselle, New Jersey 


More FREE LITERATURE 


Begins on page 177 


photos of individual engine com- 
ponents, production line views, 
dimension charts and spec tables 
for three engines. Alco Products, 
Inc, P.O. Box 1065, Schenectady, 
N. ¥. 


34 Reheat turbine designs and con- 
tributing reheat experience during 
last 25 years is subject of 8-p 
illustrated bulletin 03R8467. Car- 
ries installation photos and cross 
section drawings of units dis- 
cussed as well as cross sections 
through barrel type turbine for 
super-critical pressure applica- 
tion. Allis-Chalmers Mfg Co, 952 
S$ 70th St, Milwaukee, Wis. 


35 Dual-fuel engines, 2-cycle, 21-in. 
bore, are described in fully illus- 
trated 20-p bulletin 245. Contains 
operating advantages and overall 
economy features of Type TS-21 
engine. Nordberg Manufacturing 
Co, Milwaukee 1, Wis. 


MISCELLANEOUS 


36 Distribution systems for automatic 
lubricators are described and il- 
lustrated in 12-p_ bulletin 4A. 
Bulletin describes detailed plan- 
ning of systems and their appli- 
cations to range of machinery. 
Following system from oil reser- 
voir to lubrication point, booklet 
tells how and where to obtain best 
results from systems. Bijur Lu- 
bricating Corp, 151 W Passaic St, 
Rochelle Park, N. J. 


37 Grease which is designed to stay 
put under conditions of dirt, mois- 
ture, low speeds and high loads 
is subject of i-p bulletin 46. 
Includes uses, applications and 
physical properties. Sun Oil Co, 
Ltd, 85 Bloor St, Toronto 5, Ont. 


38 Eleetric elevators. Underslung 
units are described in 6-p bulletin 
A-410. This conventional trac- 
tion, counterweight elevator does 
not require a penthouse since car 
is lifted from beneath by a spe- 
cial roping arrangement. Equip- 
ment list and layouts with capac- 
ity and dimension tables are 
given. Otis Elevator Co, 260 11th 
Ave, New York 1, N. Y. 


39 Research laboratories are de- 
scribed and portrayed in digest 
form in 24-p bulletin 48B8448. 
Covered are facilities involving 
electrical, mechanical, physics, 
nuclear, chemical, metallurgical 
and processing research projects 
already initiated. Allis-Chalmers 
Manufacturing Co, 952 S 70th St, 
Milwaukee, Wis. 


40 Competitive power from the atom 
and capabilities to supply reactor 
power plants are covered in 12-p 
bulletin. Features a 5-p transvis- 
ion of a pressurized-water reactor 
core built for the Army Package 
Power Reactor. Alco Products, 
Inc, Box 1065, Schenectady, N. Y. 
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Solve Distribution Problems 
with SORGEL Substations 


"Packaged" Units for Indoor Installations 


Speeds Expansion and Earlier Production. SORGEL Substa- 
tions are shipped complete in one or more factory-assembled 
units, on a substantial steel base, completely wired and tested, 


ready for installation and final connection. This saves the extra SORGEL transformers are adaptable for any in- 
expense of buying separately the transformers, switches, fuses, 


insulators, circuit breakers, and other accessories; thereby also door installations, including hospitals, libraries, 
saving the extra labor cost and trouble when assembling an 
schools, institutions, office buildings, and other 


Flexibility for Future Conditions. Being all self-contained ina Structures where low sound levels are an 
single unit, the Substation can be readily moved from one loca- important factor. 


tion to another. 


Saves Copper. The Substation can be placed near the load cen- 
ter, so that shorter secondary cables and smaller primary lines 
can be used. Improved voltage regulation and reduced line drop. 


Reduces Costly Power Interruption. By locating the Substa- 
tion at or near the load center, it restricts the power interruption 
to that area. Other areas, not affected, can continue operation. 


Years of Continuous Hard Service. The rugged construction, 
liberal design, expert craftsmanship, sound engineering, all em- 
bodied in SORGEL transformers, have given years of continuous 
severe service, 


page Either dry-type or Askarel-cooled transformers are avail- 
able 


ith any type or make of switchgear, or from any sub- 
station manufacturer, 


Engineered to meet 
your exact requirements 


Not necessary to design or change 
your installation to fit a “standard” 


Sizes up to 3000 Kva. en = 


All voltages up to 15 KV. 500 Kva, 13,800 volt Askarel-cooled SORGEL transformer, with 
primary liquid filled switch, secondary meters, and circuit breakers. 


[= —| 


tot 


T 


| 
= 


2000 Kva 3-phase, 13,200 volts air-cooled dry-type transformer, with primary switchgear, metering and secondary breakers. 


Sales Engineers in Principal Cities 
SORGEL ELECTRIC CO., 844 West National Ave., Milwaukee 4, Wisconsin 


40 years’ experience in the development, manufacturing and application of transformers 
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Keeps 
. vem 
rolling! 


TITUSVILLE 
Scotch 
Marine 


POWER BOILERS 


The greatest customer-acceptance in Titusville’s many years of Scotch 
Marine boiler manufacture requires shipments by the trainload to satisfy! 
The reason is an ever-wider appreciation of Titusville as a BETTER 
BOILER BUY. The developments and refinements found in our Scotch 
Marine boilers today are the fruit of longest experience and largest volume 
manufacture of this famous boiler type—steady progress that pays off in 
value to every user. Write for quotations on the capacity you require. 


tHE TITUSVILLE tron works co. 


«BOILER DIVISION 
ba BOULERS for Power and Heat .. . High and Low Pressure... 

Water Tube .. . Fire Tube . . . Package Units 

PROCESSING EQUIPMENT DIVISION 

Crystollizers .. . Direct Fired Heaters... 


A Division of 


truthers 


Heat Exchangers .. . Mixing and Siending ‘ 
. « Special Carbon and Alloy Processing 


Opening Doors . 
Vessels . . . Synthesis Converters ells 
FORGE DIVISION 


Crankshafts . .. Pressure Vessels .. Cylinders... TITUSVILLE, PENNSYLVAN'A 


Shafting . . . Straightening ond Back-up 
facturers of A Complete Line of Boilers 


MACHINERY DIVISION 
MACHINERY for Sheet ond Structural Metal Forming ..- for Every Heating ond Power Requirement 
Plants at Titusville, Pa. and Werren, Pa. 


Tangent Benders . . . Folding Mochines . . . Roller Table and 
Tumble Die Bending Machines . . . Press Brakes .. . Punching 
Notching Machines . . . Forming Dies 


REPORTS from the FIELD 


Begins on page 162 


Plans for the future continued 


tober, GE stole a march on the future 
with the opening of its million dollar 
bearing and lubricant center, said to 
be the largest test and development 
facility of its kind in American indus- 
try. 

According to Dr Robert O Fehr, man- 
ager, mechanical engineering lab at 
GE, the new laboratory will permit ex- 
pansion of broad research and develop- 
ment programs to meet the demands for 
faster jet engines, guided missiles, au- 
tomation and advanced power genera- 
ting equipment 

One phase of GE’s lube and bearing 
program for the immediate future is 
designed to increase the temperature 
range under which equipment can oper- 
ate. This is to insure maximum equip- 
ment efficiency under the rigors of su- 
personic and arctic temperatures. 

Advanced development work is also 
under way in anticipation of the de- 
mands of the space age. Dr Fehr offers 
this example of the advanced thinking 
of GE engineers: “Since the beginning 
of time, the Earth has rotated without 
bearings and without lubrication, held 
in space by mass forces. Engineers are 
looking for ways to apply these prin- 
ciples to rotating equipment of the dis- 
tant future.” 


Diagram Key 

1. Anechoic vault; 2. Test booths; 3. 
Radio influence room; 4. 20,006 kva mo- 
tor-generator set; 5. 5200-kv surge gen- 
erator; 6. 4000-kv surge generator; 7. 
1050-kva 3-unit cascade transformer; 8. 
Transformers to be tested; 9. Power 
filters for sound room; 10. 600-kv surge 
generator; 11. Capacitor banks; 12. 
Power regulating transformers; 13. 200- 
om sphere gap; 14. Master switchgear; 
15. Control rooms for surge generators; 
16. 180,000-amp current generator; 17. 
Auxiliary power motor-generator sets. See 
photo, right, p 162. 


Hungarian power continvea 


Commission meeting, held in Moscow, 
suggested working out a scheme for 
utilization of Danube waters for power 
projects, for irrigation systems, also for 
construction of dams to permit — by 
raising Danube water head—travel of 
sea vessels farther up this river. 

Similar commission meetings have 
been slated for Hungary, Czechoslovakia 
and Yugoslavia. 

A few weeks later, Hungary disclosed 
another facet of the power program. 
Budapest government announced that 
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A DEAERATOR 


Hitt 
’ 


— 


. .. The most important yardstick to follow for assurance of satis- 
factory operation is . . . performance record. Power engineers 
generally know and recognize the reasons for deaeration. The 
question is, how can you be sure of the right choice? If you want: 
. Performance equa! or better than guaranteed .. . 
. A complete line of all deaerator types, assuring unbiased 
recommendations. . . 
Unequalled experience gained in the pioneering of deaeration . . . 
A manufacturer with the greatest number of installations . . . 
Comprehensive manufacturing and quality control facilities to 
insure satisfactory operation .. . 
Complete, strategically established competent sales and service 
organization, always on call... 
Compatible prices, for the finest equipment made. . . 
. .. You will choose a Cochrane Deaerator. 
As the pioneer in the field, Cochrane Deaerators will give you 
outstanding performance. Why not investigate this claim? Write 
for complete literature on Deaeration. 


Cochrane 


3106 N. 17TH STREET, PHILADELPHIA 32, PENNA. 
NEW YORK ~+ PHILADELPHIA - CHICAGO 


Cochrane Water Conditioning Lid., Toronto 4; Montreal 1, Canada 


Representatives in 30 principal cities in U.S.; Paris, France; La Spezia, Italy; 
Mexico City, Mexico; Havana, Cuba; Caracas, Venezuela; San Juan, Puerto 
Rico; Honolulu, Hawaii; Manila, Philippine Islands. 

Pottstown Metal Prods. Div.—Custom built carbon steel and alloy products. 


Demineralizers * Zeolite Softeners * Hot Process Softeners * Hot Lime Zeolite Softeners * Dealkalizers » Reactors * Deaerators * Pressure Filters 
Continuous Blowoff Systems * Condensate Return Systems ¢ Steam Specialties 
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Easy threading of 1” to 2” pipe or conduit 


Snap size head you want into ratchet drive ring, from either 
side—it can’t fall out. Dies reverse easily for close-to-wall 
threading. 0OR and OR, %” to 1”; 111R and 11R, 

to1¥";12R, to 2”. Free carrier with sets. Conduit 


and special dies available. Real work-savers— 
at your Supply House! 


RIGID Bolt Threaders, too— No. OOR-B, 
Y4’’ to 1’’, National Coarse or fine thread, efficient ¥ 
drop-head dies. 


“Threaded Pipe — It’s Tight — It's Best — Costs Less” 


The Ridge Tool Company, Elyria, Ohio, U. S. A. 


REPORTS from the FIELD 


Begins on page 162 


it planned to replace “traditional en- 
ergy sources” by atomic power. 

Hungary’s coal, oil and hydro-power 
reserves are limited and exploitation of 
these reserves has been rapid. Observ- 
ers fee! that, at the present rate of con- 
sumption, Hungary will have used up 
virtually all of its primary energy in 
about ten years. 

The Hungarian government, realizing 
this trend and also bearing in mind 
the planned expansion of industry, or- 
dered the first nuclear power plant 
from the Soviet Union. 

If the Soviets regain control of the 
situation in Hungary, the groundwork 
of this first industrial reactor outside 
the Soviet Union (built by Soviets, 
using Soviet blueprints and _ installa- 
tions) is to be started early in 1957. 


Calendar of Events 
Dec 3-5—Air Pollution Control As- 


sociation, semi-annual meeting. Rice 
Hotel, Housion, Texas. Details from 
AFCA, 4400 5th Ave, Pittsburgh 13, Pa. 


Dec 5-7—American Institute of Min- 
ing, Metallurgical and Petroleum En- 
gineers, 14th annual Electric Furnace 
Steel Conference. Morrison Hotel, Chi- 
cago. Details from AIME, 29 W 39th St, 
New York 18, N. Y. 


Jan 21-22—Association for Applied 
Solar Energy, 2-day symposium on solar 
furnace design and operation. Hotel West- 
ward Ho, Phoenix. Details from AASE, 
3424 N Central Ave, Phoenix. 


Jan 28-31—Piant Maintenance and 
Engineering Show. Public Auditorium, 
Cleveland. Details from Clapp & Poliak 
Inc, 341 Madison Ave, New York 17, N. Y. 


Jan 30-31—3rd Annual Midwest Weld- 
ing Conference. [Illinois Tech Chemis- 
try Bldg, 3255 S Dearborn St, Chicago. 
Details from Harry Schwartzbart, super- 
visor of welding research, Armour Re- 
search Foundation, 10 W 35th St, Chicago 
16, Tl. 


Feb 25-March 1—American Society of 
Heating and Air Conditioning Engi- 
neers, 13th International Heating and Air 
Conditioning Exposition. International 
Amphitreatre, Chicago. Details frum In- 
ternational Exposition Co, 480 Lexington 
Ave, New York 17, N. Y. 


March 11-15—1957 Nuclear Congress, 
International Atomic Exposition. Conven- 
tion Hall, Philadelphia. Details from ex- 
position office, 304 Architect’s Bldg, Phil- 
adelphia, Pa. 


March 18-19—Steel Founder’s Society 
of America, 55th annual meeting, Drake 
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KEY-KAST Tee’s and Ell’s: 


serve hot reheat lines at new 
Detroit Edison Power Plant 


One of the three generating units of the new, modern River Rouge Plant of the Detroit Edison 
Company uses KEY-KAST Alloy Steel Welding Fittings. Hot reheat line to the turbine of this unit is 
fitted with KEY-KAST Tee's and 90° Ell Welding Fittings. 

The high strength and long service life of KEY-KAST Alloy Steel Welding Fittings are a 
result of: 

1, Heavy wall thickness throughout (at 27%” O.D., wall thickness is 14%”). 

2. Extra wall thickness at critical points to compensate for erosion. 

3. Rigid dimensional and metallurgical control. 

More and more power plants throughout the nation are specifying KEY-KAST fittings for 
their alloy piping needs. 

And more and more engineers designing power plant installations are writing KEY-KAST 
into their specifications as a result of: b 

1. Desirable physical characteristics. 

2. Wide variety of alloys immediately available. 

3. Important cost advantages. 


JOB DETAILS 


Tube Size: 
O.D. 


Material: 
% chrome 
moly. 


Pressure temperature: 
750 psi @ 1010°F. 


For full specifications in 

the complete KEY-KAST 

WwW K-M s line, write for Bulletin 
Division OF QC f INDUSTRIE K.S. 1-52. 


INCORPORATED 


Plant: Missouri City, Texas . Mailing Address: P.O. Box 2117, Houston, Texas 


MANUFACTURING 


KEY W-K-M acf 
RETURN BENDS THROUGH -CONDUIT LUBRICATED / 
AND FITTINGS GATE VALVES PLUG VALVES \: 


Fabricator: 
Dravo Corp. 
Marietta, Ohio 


POWER * DECEMBER 1956 


— = : 
| 
| 
e 
| 


HARDNESS BOILER 
FEEDWATER / 
—at LESS COST 


HOT LIME 
ZEOLITE 

TREATMENT 


Top photo shows new outdoor hot lime-zeolite | 
softener installation in a Southern refinery. 
Five Nalcite HCR ion exchange units (lower — 
photo) have ovtput of 470,000 gallons of | 
zero hardness water between regenerations, — 


@ Start with the simplicity of operation ... add the low 
operating costs of hot lime-zeolite softening ... all made 
possible by the outstanding high-temperature performance 
of Nalcite HCR in the zeolite softeners. Results: Zero hard- 
ness water, from virtually any raw water source, with a 
minimum of testing and control required. See your water 
treating equipment manufacturer for details on new or 
conversion hot lime-zeolite treatment for your plant... 
and for top softener efficiency, specify Nalcite HCR. 


* Reg. Trademark of The Dow Chemical Company 


NATIONAL ALUMINATE CORPORATION 
6222 West 66th Place ° Chicago 38, Illinois 


In Canada: Alchem Limited, Burlington, Ontario 


. ® When you use Nalcite resins, you take 
3 advantage of Nalco’s long and broad 
experience in water and process 
technology. 


PRODUCTS 


REPORTS from the FIELD 


Begins on page 162 


Hotel, Chicago, Ill. Details from SFSA, 
606 Terminal Tower, Cleveland 13, Ohio. 


March 25-29—American Society for 
Metals, 10th Western Metal Congress and 
Exposition. Pan-Pacific Auditorium, Los 
Angeles. Details from ASM, 7303 Euclid 
Ave, Cleveland, Ohio. 


Brazil to build 1.1-million-kw 
dam on the Rio Grande 


(McGraw-Hill World News) The Bra- 
zilian government has announced for- 
mation of a giant company to finance, 
construct and operate a 1.1-million-kw, 
mass concrete power dam at Furnas 
Gorge on the Rio Grande River. 

New power group, to be called Fur- 
nas, will be sponsored by the federal 
and state government and private power 
concerns. 

Construction on the project, which 
will cost an estimated $300 million, 
will begin early next year. It is ex- 
pected that the first of ten power units 
(110,000 kw each) will go into opera- 
tion within four years. 

John Cotrim, president of Furnas, 
said that a recent visit to the Export- 
Import Bank revealed that the bank 
was “quite excited” about the project. 
It is probable that good financing will 
come from this source. 

The dam is described by Cotrim as 
the first really big “joint private-gov- 
ernmental power project in Latin Amer- 
ica and possibly one of the biggest 
power dams in the world.” It is ex- 
pected, first, to supply drastically 
needed power to Sao Paulo Belohori- 
zonte and Rio—second, nearly double 
generating capacity of American For- 
eign Power’s Peixotos project, and 
newly announced down-stream Estreito 
project, by providing enormous reser- 
voir and regulated dry season river 
flow. 

Cotrim revealed that Brazilian Presi- 
dent Kubitschek ordered the job ex- 
pedited because he was told that Fur- 
nas offered the only solution fulfilling 
his platform promise of upping Brazil’s 
present 3-million kw capacity to 5 mil- 
lion by 1961—besides getting power 
where it is urgently needed. 


Niagara-Mohawk wants to repair 
Schoellkopf Station 


NiuacaraA Monawk Power Corp of 
Syracuse, N. Y., has asked the Federal 
Power Commission for authority to re- 
habilitate part of the electric generat- 
ing facilities damaged by June 7 rock 
slide at Niagara Falls, N. Y. 

In an application for amendment of 
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CcCooK 
PLAIN RING 
No. 101 
Standard one-piece compression ring 
made of Cook Graphitic Iron with 
joint cut per your specification. Pro- 
vides maximum seal without sacrific- 

ing strength, - 


SEGMENTAL RING 
No. 104 


This ring of three or more segments 
provides a maximum seal for com- 
pressors. It is available in Cook 
Graphitic Iron, Cookmet Bronze, 
Carbon, and Phenolic material. 


COOKTITE 
SEALING RING 
No. 109 


Standard two-piece sealing rin 
made of Cook Graphitic Iron. Ad- 
vantages include single-ring groove 
contact and dual-ring cylinder seal. 
Proven remedy for blow-by. 


for Better Rings! 


Designed for 
ALL Sizes of 
Industrial Engines, 
Compressors and 


Hydraulic 
Equipment! 


Wi. fEVER your piston-ring requirements 
— Plain, Full Sealing, Segmented or Oil Wiper 
—there’s a “job-engineered” Cook Ring to fill 
the bill. 


Chief among the advantages of Cook Piston 
Rings is Cook Graphitic Iron. An exclusive 
material that’s made in our own foundry, Cook 
Graphitic Iron possesses excess carbon in the 
form of graphite flakes. This greasy substance 
eases the ring over dry spots, and helps form a 
hard, mirror-like surface which minimizes fric- 
tion and assures longer cylinder life, better 
engine performance. 


Our nation-wide Engineering Field Staff 
stands ready to serve you—in Baltimore, 
Chicago, Cleveland, Denver, Houston, Jackson- 
ville, Joplin (Mo.), Los Angeles, New York, 
Tulsa and Philadelphia. Or write direct to 
Louisville for literature and recommendations. 


COMPANY 


Sealing Pressures Since 1858 


A Subsidiary of Dover Corporation 
Sealing Pressures Since 1888 
928 South Eighth Street 
Louisville, Kentucky 


(@ Look to COOK 


COOKTITE 
SEALING RING 
No. 301-1X 
New, two-piece sealing ring made 
of Cook Graphitic meng or Cookmet 
Bronze. Complete flexibility assures 
perfect wall contact at all times. 

No wearing period required. 


CooK 
SEAL-JOINT 
HYDRAULIC RING 
No. 101-SS 
Unique, single acting sealing ring 
for use in all grooves. Seal-joint 
construction provides unbroken seal- 
ing surfaces against both cylinder 
wall and groove land. 


CcooK 
SUPER-FLEX WIPER RING 
No. 303-DCX 
One-piece conformable oil wiper 
ring made of Cook Graphitic Iron. 
Life-time coil spring provides uni- 
form contact pressure. Wide chan- 
nel and multiple notches assure di- 

rect flow to drain holes. 
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AIR-OPERATED 
VALVES 


The fact that the Klinger valve has no seat but 
is sealed by resilient packing rings which are 
compressed round a sliding piston, means that 
power is only required to move the piston 
from one position to another and no power is 
required to maintain the valve in the closed or 
open position. Valves are manufactured with 
bronze, forged or case steel bodies, screwed or 
flanged, with stainless steel pistons and 
spindles as standard, in sizes from }”to 6” 
bore. Tapped air connections are provided at 
each end of the air cylinder. The valves have 
been designed for operation with an air supply 
at a pressure of about 70 p.s.i., although in 
certain circumstances it is possible for the valves 
to operate at pressures down to 50 p.s.i. 
Klingermatic air-operated valves are ideally 
suited for remote control of filling lines, 
emergency valves, where rapid operation is 
desired and such similar applications. 


Write to your Klinger agent for descriptive leaflet and 
literature. 


Klingermatic Air-operated Valves 
being used as remote-controlled 
filling and emergency valves on a 
gas bottling plant. 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, 
Cables : Klingerit SIDCUP, KENT, ENGLAND) 


AGENTS THROUGHOUT THE WORLE 
Manufacturing Licensees for Conado Manufacturing Licer sees for U.S.A. 


JOSEPH ROBB & COMPANY, LIMITED The KLINGER CORPORA7‘ON of AMERICA 
5575, COTE ST.PAULRD.,MONTREAL,20 95, RIVER ST., HOBOKE!N, NEW JERSEY 


Tel ; WILBANK 318! Coble: ROBCO — Tel: HOBOKEN 2.7915 Coble : KLINGDALE 
Branches at: SYONEY, HALIFAX, OTTAWA, 
TORONTO, HAMILTON, WINNIPEG, EDMONTON, Distributors and Agents in principal cities 


VANCOUVER, QUEBEC CITY. 

_ MANUFACTURERS. OF KLINGER SEATLESS PISTON VALVES; KLINGER SLEEVE-PACKED COCKS; 
_ KLINGER LEVEL INDICATORS; RINGS AND SEALS’ IN KLINGER SYNTHETIC MATERIALS AND 
KLINGERIT COMPRESSED ASBESTOS SHEET JOINTINGS AND PACKINGS FOR EVERY PURPOSE 
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its license for its Niagara Falls hydro- 
electric project, company said that the 
rock slide substantially destroyed two 
hydroelectric sections at its Schoell- 
kopf Station and damaged the third 
(Section 3A). Niagara Mohawk says 
that immediate rehabilitation and im- 
provement of Section 3A, which has 
been out of operation since June 7, is 
economically feasible and desirable to 
meet requirements of its customers. 

Niagara Mohawk proposes to substi- 
tute 60 cycle generators of the same 
kw-capacity in place of the four 25 
cycle generators now in section 3A. 
This will provide 104,000 kw of 60 
cycle power generating capacity instead 
of the former 72,000 kw of 60 cycle and 
32,000 kw of 25 cycle capacity. 

Company also proposes to concrete 
line a portion of the Canal Basin, Sta- 
tion 3B inlet and forebay. Thereafter, 
tunnel would be used for operation of 
Section 3A instead of the canal. These 
changes in operation necessitate also, 
pending further study, erection of a 
coffer dam across the lower end of the 
hydraulic canal to keep canal from 
filling with water, the company said. 

Niagara Mohawk stated that it has 
not as yet made any determination re- 
specting restoration of Sections 3B and 
3C of Schoelkopf Station. Decision on 
this will depend on the outcome of 
engineering, geologic and other studies 
now under way. 


Engines and altitude continued 


available both on new engine installa- 
tions as well as for many engines al- 
ready installed and operating in the 
field. 

In the past, engines have had to be 
derated in output at altitudes above 
1500 ft compared to their maximum po- 
tential hp at sea level. Savings at 10 
to 20% in fuel consumption are con- 
servatively predicted for many types of 
power applications. With the greater 
adaptability to high altitudes, fewer 
engines will now be needed to meet 
power requirements. In addition, a 
predicted increase of 20 to 35% in en- 
gine hp will become available at no 
additional increase in cost per hp. 

Four-cycle gas, diesel and gas-diesel 
engines, with C-B’s turbocharging will 
pull their full loads at altitudes where 
men normally cannot exist without oxy- 
gen aid. It is reported that approxi- 
mately a third of all engines built today 
involve operation at altitudes over 1500 
ft above sea level. 

The former practice of derating en- 


‘gines from high altitudes resulted from 
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It's Vulcan Selective Sequenc 


for Astoria Station’s 
2,400,000 Ib./hr. Boiler! 


i 


+- 


CONSOLIDATED EDISON COMPANY 

ASTORIA GENERATING STATION, NEW YORK, NEW YORK 

BABCOCK & WILCOX TWIN-FURNACE BOILER 
2—40’—0” FURNACES 

Capacity, Lb. Steam per Hour 2,400,000 


Design Pressure, PSI........ 2,500 High Pressure Steam Temp., F 
Reheat Steam Temperature, F. ...1,000 


Superheater Outlet Pressure, PSI. .2,150 


. 1,050 


Each of the two forty-foot furnaces 
firing Consolidated Edison’s Boiler 30 
at Astoria Generating Station will be 
equipped with a custom-designed 
Vulcan Selective-Sequence Soot Blow- 
ing System. The boiler now being built 
by Babcock & Wilcox is a radiant- 
reheat type to be fired by pulverized 
coal, oil or gas. 

Drive for the soot blower systems 
will be electric; the blowing medium 
steam. Both Vulcan long retractable 
soot blowers and wall deslaggers are 
included in the system. Vulcan wall de- 
slaggers maintain high striking power, 
keep thickness of deposits to a 
minimum. 

Whether your boiler is large or snail, 
power or process—a modern Vulcan 
Soot Blower System with automatic- 
sequential or selective-sequence control 
will keep it operating at peak efficiency. 
Your Copes-Vulcan representative has 
the ideas, information and experience 
to help you choose the system best 
suited to your needs. 


NERVE CENTER of the Selective-Sequence system 
is a completely pre-wired, factory-assembled 
controller for the soot blowers in each furnace. 
Selective Sequence lets operating personnel 
select proper blowing sequence for most effective 
boiler cleaning. Operator can tell at a glance 
which blowers are operating, time elapsed, 
number of blowers that have operated, and any 
malfunction of equipment or blowing medium. 


antl) 
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COPES-VULCAN DIVISION 


BLAW-KNOX COMPANY 


ERIE 4, PENNSYLVANIA 
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these 
features 


Philadelphia 


spiral-bevel 
COOLING TOWER 
DRIVE 


VV Maximum Eniciency . . . 97%- 
98% with minimum heat loss. 

V Precision generated Spiral-Bevel 
Gears, case hardened for long 
service life. 

Heavy duty Housing construc- 
tion. 

V High dome permits mounting 
fan directly on unit, with ample 
clearance below fan blades. 
Oversize 


bearings insure 
trouble-free operation. 
V Rugged . . . dependable . . . 


economical Reducer meets all 
AGMA standards. 
These widely used Drives are made 
in six sizes, rated from 15 hp to 75 
hp at 1750 rpm motor speed, with 
Ratios ranging from 2:1 to 9.2:1. 


COONS TOWER parives 
Catalog CT-53 


available on re- 
quest. 


phillie gear’ | 
PHILADELPHIA GEAR WORKS, ING. 
ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA, 
Offices in all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS 
LIMITORQUE VALVE CONTROLS 
FLUID MIXERS « FLEXIBLE COUPLINGS 


Virginio Gear & Machine Corp, « Ly 


‘bs 
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inability of engines to breathe sufficient 
oxygen to burn all the fuel engine would 
take. Some auxiliary means has always 
been required to supplement loss of 
combustion air in rarefied atmospheres. 

Although objectives of turbocharging 
engines have been known for years, 
the basic problem has been to evolve 
turbocharger characteristics that would 
efficiently compensate for lack of air. 


Nuclear Power plant 
takes shape 


b> Work Is WELL UNDERWAY by Atomics 
International, a division of North Amer- 
ican Aviation, Inc, on the Sodium Re- 
actor Experiment, a nuclear power plant 
which is part of AEC’s program to de- 
velop economical power from atomic 
energy. 

Heat from the reactor, in the back- 
ground building, will be converted to 
electricity by generators being installed 
by the Southern California Edison Co. 

The SRE, located in the Santa Sus- 
ana Mountains about 30 miles north- 
west of Los Angeles, is expected to be 
in operation early next year. 


Consolidated Diesel Electric Corp 
given $264,000 contract 


U.S. Navy coNnTRACT, amounting 
to $264,000, for trailer mounted mobile 
electric power plants for support of 
jet aircraft, has been awarded to Con- 
solidated Diesel Electric Corp. 

The units, Navy designation NC-7, 
are used to start jet aircraft and to 
supply power to test and maintain the 
aircraft’s electronic systems, including 
radar, navigation and fire contrul. The 
NC-7 is a portable, gasoline driven gen- 
erator set designed to supply power 
from 28-volt de generators and one ac 
generator. 

A unique feature of the generator 
set is an electric motor drive to the 
wheels to enable the operator to move 
the generator set simply by operating 
an electric switch. 


92 Series 

Pump Control, Cut-off 
Alarm Switch 
or pressures to 250 psi. 


e Repulsion magnetic switching—for 
positive opening and closing. 

e Unprecedented heat dissipation— 
okayed for 75° C. (167° F.) wiring 
at terminals. 


e Extra generous clearances in float 
chamber. 


e Operating levels unaffected by pres- 
sure changes. 


¢ McDonnell quality throughout. 


e Four models—with or without in- 
tegral water column. 


Use this new 92 Series for 
controlling boiler feed 
pump, or electric valves; 
for low water cut-off or 
alarm; for tank level con- 
trol, etc. For lower pres- 
sures —to 150 psi.— use 
companion 91 Series. New 
catalog has full engineer- 
ing data. 


Write for Bulletin L-123 


MCDONNELL & MILLER, Inc. 
3506 N. Spaviding Ave. @ Chicago 18, Ill. 


McDONNELL 
Boiler Wotan Lowel Coutiol 
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The third generating unit of 


the Possum Point Station of the Virginia Electric 
and Power Company — designed and built by 
Stone & Webster Engineering Corporation — went 
on the line in mid-1955, with a name plate rating 
of 100,000 kilowatts. 

The Engineering Corporation is presently in- 
stalling four 150,000 kilowatt units in three other 


generating stations being designed, constructed or 


Possum Point Power Station with a name 
plate capacity of 220,000 kw ts located on 
the Potomac River near Quantico, Virginia 


extended for this client for commercial operation in 
1957, 1958 and 1959. 

These additional power facilities are examples of 
the forward looking steps being taken by Virginia 
Electric and Power Company to satisfy the rapidly 
expanding power requirements of the VEPCO 
system. 

Write or call us for information as to how our 


experience can be of assistance to you. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC, 


New York Boston Chicago Pittsburgh Houston Los Angeles San Francisco Seattle Toronto 
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TELEMETERING 


with unique new freedom from maintenance! 


You can now get the full benefit of Foxboro 
ANY 

TRANSMISSION accuracy and reliability for remote meas- 
SYSTEM urements, too! Teletax, the Foxboro impulse- 
duration system, brings new durability and 
simplicity to telemetering. For example, in the 
compact Teletax Receiver, dust-proof, plug-in 
relays and a husky reversing motor drive the 
recording pen positively. Maintenance is all 
but eliminated. And when servicing is neces- 
sary, every component is easily replaceable as 

a separate unit. 


two wires 
one wire and ground 
radio or microwave 
carrier current 


Teletax will transmit any measurement made 
with standard Foxboro measuring elements. 
Accuracy is ¥2% of full scale . . . regardless of 
normal variations in signal strength. Get full 
details on Teletax efficiency and economy. 
Write for Bulletin 17-11. 


Most Practical System You Can Get! 


RELIABLE: Thoroughly proved in actual field instal- 
lations. 

ECONOMICAL: Operates on lowest-cost transmis- 
sion circuits. 

LOW MAINTENANCE: A few drops of oil in the 
receiver motor every three months is all that’s re- 
quired; low 5 ma dc signal avoids failures. 


Single or dual transmitter or receiver; indicating or recording; 
totalizing available. 
Receiver 


THE FOXBORO COMPANY, 6812 NEPONSET AVENUE, FOXBORO, MASSACHUSETTS, U.S.A. 


TELETAK: 
pulse-duration) Telemeterin 
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use ste efficie tly, economicaily—choose the trap with... 


just one moving part 


...for easy maintenance 


After all, a steam trap should be simple. Its job of discharging condensate 
and air from steam lines and equipment, is a simple.one. But its impor- 
tance shouldn’t be overlooked. On its effectiveness can rest your econom- 
ical use of steam... the efficiency of your process operations. 

With Nicholson steam traps there’s just one moving part. Nothing to 
go wrong. But with all their simplicity, Nicholson traps have the greatest 
capacity of any trap their size. Plenty of other important features, too, 
and it’ll be well worth your while to check them. 


Powerful valve action 

Tight, positive shutoff 

No dribbling, no steam waste 
Each unit service tested 


Specify Nicholson, and be sure. 


: ; Write today for new 
Bulletin 10-55 


NICHOLSON 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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Plant 


CLEAN, 
DRY 

COVERS 


RENCHES in floors of indus- 
trial plants often house sub- 
surface pipes, valves, etc. Often 
these trenches are covered with 
cast iron plates or wooden 
boards which collect grease, oil 
or water, making unsafe floor 
areas. 


Trench covers of 75% open 
Irving metal grating remain safe 
because they will not collect these 
substances. In addition to pro- 
viding drainage and traction, 
grating sections can be easily 
removed for access to trenches. 


* 


Manufacturers of Riveted, 
Pressure-Locked and Welded 
Gratings in Steel, Aluminum and 
other metals for over 50 years. 


“A Fitting Grating for Every Purpose” 


| IRVING SUBWAY GRATING CO,, Inc. 


Originators of the Grating Industry 


Offices and Plants at 
5002 27th St., LONG ISLAND CITY 1, N.Y. 
1802 10th St., OAKLAND 23, CALIFORNIA 
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be satisfactorily operated at higher 
temperatures with the sealed construc- 
tion. 

The advent of the. sealed-transformer 
expanded the’ application of the dry- 
type into areas where excessive mois- 
ture or corrosive tonditions existed. 
It practically eliminated maintenance. 
Use, however, iis still restricted to areas 
of low sixty-cycle and impulse-voltage 
requirements. AIEE paper No. 56-61. 


A study of models for use in evaluat- 
ing dry-type transformer insulating 
systems. By T R Walters and A L 
Scheideler, General. Electric Co. 

A working group of the AIEE Trans- 
former Committee has been working 
for several years to establish a func- 
tional aging-test for dry-type transform- 
ers. It is the purpose of this paper to 
describe the part played by the Gen- 
eral Electric Transformer Division in 
cooperatively developing the required 
test procedures and to determine the 
suitability of the proposed model. 
AIEE paper No. 56-29. 


Area effect and its extremal basis for 
the electric breakdown of transformer 
oil. By K H Weber and H S Endicott, 
General Electric Company. 

Large high-voltage transformers have 
oil as the major electrical-insulation 
component. Because of this and other 
critical uses of oil in various electrical 
apparatus, a more complete understand- 
ing of oil breakdown is of immediate, 
practical importance in securing opti- 
mum use of the oil. To achieve this 
goal, dielectric strength tests can be 
made on each specific design or con- 
figuration of insulating components for 
the entire range of oil quality encoun- 
tered in practice, but this would be a 
formidable task. It would be a for- 
ward step to be able to base design on 
the results of simple, small-scale oil 
breakdown tests. Doing so, requires 
knowing the effect of electrode sizes, 
shapes, configurations, test and oper- 
ating conditions on oil breakdown. 
AIEE paper No. 56-139. 


Effects of insulation thickness on the 
aging of organic insulation in air. By 
L C Whitman and A L Scheideler, Gen- 
eral Electric Company. 

Organic insulations composed of 
paper or cloth base with phenolic or 
black-asphaltic varnish impregnant are 
shown by extensive tests to have an 
aging rate in air dependent on the in- 
sulation thickness. A change in insula- 
tion thickness from that representative 


Directions for ordering papers on p 244 


WILCOX 


Self-Sealing 


GASKE 


There’s still nothing simpler or more 
efficient in power line service than this 
Wilcox Self-Sealing Gasket which has 
served industry so well over the years. 
The U-shaped metal outer cover is 
packed with a resilient filling (usually 
rubber or asbestos). Pressure exerted 
oa this elastic filling forces it into the 
cover, putting force against the adja- 
cent. flange surfaces. Thus, internal 
pressure that tends to blow ordinary 
gaskets makes the Wilcox Gasket 
tighter the eg rent 
covers of copper, ‘ uminum, 
monel, salalees steel, etc. in all sizes— 
standard or special. 

Write for details and quotations 


CHICAGO-WILCOX MFG. CO. 
7707 Sp. Avalon Ave. : 
Chicago 19, Ill. 


Building or Expanding? 


THINK of 
SAFETY 


CONVENIENCE 
ECONOMY 


THINK of 


Adjustable 
SPROCKET 
RIM 
with Chain Guide 


® Simplifies pipe lay- 
out 

® Fits any size valve 
wheel 


@ Easy to install and 
Operate 

®@ Operates any valve 
from plant 

@ Time and money 
saving fixture 

No maintenance; 
first cost only cost 

© Packed, completely assembled, one 
to a carton 


© Hot galvanized, rust-proof chain 


available for all sizes 
@ Easy to follow instructions with each unit 
® Your supplier carries complete stocks 


® Write for new descriptive catalog sheet and 
prices 
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: a The Greater 
iohter It Holds! 
the Tighte 
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eee 2 BABBITT SOUARE, NEW BEDFORD, MASS., USA. 


Windows unlighted, no aud- 
ble alarm. 


GALERT: Window of first off-normal 
‘ shes red; audible alarm. First alarm 
identifiable with ao time difference 
os 15 milliseconds between first 
‘nd following alarms. 


~ ALERT: Subsequent alarms indicated 

by flashing white windows now added 
_ te above condition. Signals lock in on 
Momentary contact. 


OFF-NORMAL: Operator presses ac- 

knowledgment button, silencing audible 

~~ signal; visual signals change from 
flashing to steady-on. 


to normal, white windows drop out, 
griginal red signal remains until reset 
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Panalarm “VS” Annunciator 


identifies first off-normal 
from subsequent alarms for 
rapid corrective action 


You gain the control advantages of an audio-visual information 
system, not just an alarm system, with the Panalarm “50VS” Visual 
Sequence Annunciator. This is particularly valuable when one 
off-normal condition will cause a “chain-reaction” of off-normals. 
Typical Panalarm applications are found in the process industries 
and among users of automatic machinery. 


The original off-normal is clearly identified, enabling the operator 
to take immediate, corrective action. A considerable saving in 
down-time can often be effected simply by knowing the original 
source of trouble. 


Panalarm “‘50VS" is completely flexible in setting up various 
sequential groups. Any number or cembination of signals may be 
grouped as an independent sequence, and the groupings may be 
changed at any time by simple jumpers on the terminal block. 
Signals may be either illuminated nameplate or bullseye indicators, 
combined with a horn, bell or other audible signal. Signaling is 
simple and positive. A typical sequence is illustrated on the !eft. 


Write for literature on the “50VS” and other Panalarm Annunciator 
Systems. A Panellit sales engineer will be happy to make a survey 
of your production operation to determine whether a Panalarm 
system can help increase efficiency and safety in your plant. 


All Panalarm Annunciator Systems are sealed Panalarm ‘‘50’’ plug-in relay unit. 
pes yn modular, permitting future Components throughout are rugg y built 
growth and changes. The photographs below to instrument standards for continuous, 
ulustrate a typical Panalarm Cabinet with dependable duty. Entire Panalarm system is 
illuminated nameplates and the hermetically suitable for Class 1, Division 2 installations. 


Engineered 
information 
Systems for 


Panalog 
Information Systems 


Division of 
PANELLIT, INC. 


7417 N. Hamiin Ave. 
Graphic Panels Skokie, Hl. 


Control Centers Panellit of Canada Ltd. Toronto 14 


‘ 
Flash 
is 
—_ 
| 
| 
H 
On 
| White 
Steady-On 
; Listed by Underwriters’ Laboratories U.S. Patent No. Re-24,031 aes, 
| 
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‘FUEL 
OIL 
UNITS | 


_ in this plant 


Here is a typical 2 unit installation of 
Enco fuel oil pump sets—selected to 
take care of all the requirements of a 
building materials manufacturer. 

The Large Unit has 2 pumps and 
2 heaters, completely automatic and 
arranged for operation with either 
heater, or either pump--or both. With 
one heater and pump the capacity is 
11 gpm Bunker C oil at 300 psig pres- 
sure, and temperature rise from 90F 
to 230F. 


The Small Unit is for cold starting 


THE ENGINEER COMPANY, 75 West Street, New York 6, N. Y. 


up—has no heater. The capacity is 3 
gpm of No. 2 oil at 300 psig pressure. 


All Enco sets are individually de- 
signed, each for specific plant condi- 
tions—for easy installation, low 
maintenance and minimum carefree 
operation. 

Complete details including the 10 
important features of Enco fuel oil 
heating and pumping sets are given in 
Bulletin OBS3. Copies gladly sent 
upon request. 


In Canada: Rock Utilities Ltd., 80 Jean Talon St. W., Montreal, P. Q. 


Palser Enterprises, 378 York St., London, Ontario 


D,and 
GNS MEE? 
QUIREMENTS 


MURCO Gate Hoists are designed and built 
in a wide range of capacities—for any size 
power dam—from less than one ton to over 
100 tons ... from the smallest hand operated 
to the largest motor operated gate hoist. 
Back of every MURCO Gate Hoist is over 70 
years of designing and building, and from 
this experience we have accumulated designs 
and patterns that may fit your requirements. 
In planning gate hoists we suggest you write 
us before your plans for the project as a 
whole are completed. 


Write for complete information and engineering 
recommendations. 


D. J. MURRAY 


| MANUFACTURING CO. 


Manufacturers Since 1882 
WAUSAU « WISCONSIN 
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of turn insulation to that used for a 
major voltage barrier may increase its 
useful life in air by as much as ten 
times if in a dry atmosphere. The cor- 
responding change in temperature class 
for a specific number of hours of life 
in air may be of the order of 30 to 50 C 
for this change in thickness, under the 
same favorable conditions. 

A possible explanation of this dif- 
ference is offered, based on the pro- 
gressive shielding of the inner laminae 
by the outer portions, giving the effect 
of the shielded portions operating in 
a non-oxidizing medium. The inhibition 
of evaporation effects may also be a 
factor. AIEE paper No. 56-157. 


Application of a digital computer to 
the design of power transformers to 
specification. By C L Moore, W T 
Duboc and P A Zaphyr, Westinghouse 
Electric Corporation. 

Most power transformers of 1000 kva 
and larger are built to specification. 
The problem of reducing the time re- 
quired to produce designs for them has 
been acute for many years. In the 
early part of 1954, this problem he- 
came the focus of attention due to in- 
creasingly critical performance require- 
ments that actually lengthened the 
design time required while demands for 
shorter building cycles were becoming 
more and more pressing. Furthermore, 
developments in core steel and insula- 
tion increased the need for compre- 
hensive studies of the effects of these 
improved materials on the economics of 
transformer design and construction. 
Such studies can be made on a theo- 
retical basis. 

One answer to the problem of reduc- 
tion in design time seemed to lie in 
the possibility of programming a digi- 
tal computer to produce designs with 
no more input than the specifications 
normally given a design engineer. The 
growing availability of such machines 
made an investigation of this possibil- 
ity feasible. AJEE paper No. 56-79. 


A new technology of insulating oils of 
petroleum origin. By F C Doble, Doble 
Engineering Company. 

A new technology of insulating oils 
of petroleum origin has evolved from 
theories based on a long-time study of 
oils under power-system operating serv- 
ice conditions. This study has resulted 
in the concept, recently published, that 
insulating oils when properly serviced 
and treated with additives can be given 
practically unlimited extension of use- 
ful life, free from sludge or excessive 
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“We use 


U. S. Conveyor Belts exclusively— 
30 in all—to carry up to 3000 | 
tons of coal a day,” 


The giant generating plant of this large New England light 
and power company, furnishes enoug electric power for a 
city of 165,000 people. Thirty “U.S.” Conveyor belts carry 
the 3000 tons of fuel in a round-the-clock operation. 

“Our needs are constantly expanding,” says the super, 
“and we intend to use ‘U.S.’ belts exclusively. Belting is the 
best way to carry coal ... and the best belting is U.S. Rubber. 
Maintenance is usually confined to inspection and lubrica- 
tion. We expect many years of service from these belts.” 

That’s the story everywhere. High-volume operators are 


SA 


says Supt. of large East Coast 
light and power company 


using “U.S.” Belting, and the result is always lower costs. 
Like so many other successful belting installations, the sys- 
tem in this light and power plant is the result of United 
States Rubber's “Three-Way Engineering”—in which “U.S.” 
engineers work with the engineers of the conveyor builders 
and engineers of the power company to turn out the best 
belt conveyor system for the specific job. 

U. S. Rubber Conveyor Belts and expert engineering 
assistance are available at any of the 28 “U.S.” District Sales 
Offices, or write us at Rockefeller Center, New York 20, N. Y. 


Watch NCAA football, Saturday afternoons, NBC-TY 


Mechanical Goods Division 


United States Rubber 
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TAYLOR 


COMPARATORS. 
give 
QUICK, ACCURATE 
pH, 
PHOSPHATE 
TESTS 


Complete, Compact 
Kit—Easy for Any- 
one To Use 


Exact determinations of pH or 
phosphate content can be made in a 
matter of minutes with Taylor 
Comparators. Easy-to-use Taylor 
Comparators require no additional 
equipment or chemicals. Every- 
thing necessary to make tests comes 
with each comparator. Compact 
carrying case also available. No 
experience or technical knowledge 
needed. Just fill the middle test 
tube with the treated sample, move 
color standard slide across until 
colors match and read value direct 
from slide. Complete water 
analysis is only a little more 
detailed with the Taylor Water 
Analyzer. 


Also, you can determine water 


hardness quickly, yet with the ease 
and accuracy of an alkalinity titra- 
tion, when you use the Taylor Total 
Hardness Set. 


COLOR STANDARDS 
‘GUARANTEED 


Taylor liquid color standards carry 
an unlimited guarantee against 
fading. There’s never any danger of 
mechanical inaccuracy. Each com- 
plete set of standards is mounted in 
a lightweight, plastic slide . . . 
eliminates the need for handling 
fragile, single standards. 


SEE YOUR DEALER for Taylor sets, or write 
direct for FREE HANDBOOK, 
“Modern pH and Chlorine 
Control". Gives theory and 
application of pH control. Also 
illustrates and describes com- 
plete Taylor line. 


YORK RD. & STEVENSON LANE | 


W. A. TAYLOR “:: 


BALTO.-4, MD 
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acidity due to oxidation. An extension 
of the study to refining processes has 
now led to new practical theories con- 
cerning the structure of oil and the 
behavior of some of its basic constitu- 
ents. Accelerated tests that are a meas- 
ure of the quality of an oil in terms 
of useful operating life characteristics 
are an indispensable tool in the new 
technology. This paper outlines these 
theories and their application to the 
requirements of the insulating oil prob- 
lem. AIEE paper No. 56-141. 


Unbalanced open-wye open- delta 
transformer banks. By J C Neupauer, 
Westinghouse Electric Corporation. 

Three-phase loads can be supplied 
by two single-phase transformers con- 
nected in open-delta on the secondary 
side with the primaries connected in 
either open-wye or in open-delta. In- 
stallations in which service factors, 
duty cycles or overmotoring provide 
some margin in the nameplate rating 
of motors are particularly suited to 
these transformer connections. Econo- 
mies that can be realized in the initial 
installation and in subsequent stocking 
of transformers often make the open- 
wye connection more attractive than 
the open-delta connection. AIEE paper 
No. 56-181. 


Controlled temperature and insulation 
protection in the operation of power 
transformers. By J A Klingensmith, 
Westinghouse Electric Corporation. 
In May 1943, fourteen small power 
transformers were built and placed in 
service. These units were identical in 
core and coil construction with large 
power-type production units in all re- 
spects except size. They differed in 
the type of protection provided for the 
oil. This protection varied from free 
breathing—no protection, to sealed in- 
ert gas with oil filter, Two reports 
have been published on these units un- 
der the same title. The first, after four 
years of service, was presented in June 
1949 as AIEE Paper 49-193. The sec- 
ond; after eight years of service, was 
presented in January 1952 as AIEE 
Paper 52-88. This report reviews the 
data accumulated since the last report 
and attempts to indicate amount of life 
expended under the test-loading con- 
ditions. AIEE paper No. 56-89. 


Leakage reactance of transformers. 
By Andrew A Halacsy, Jeffries Trans- 
former Company. 

Published methods of the calculation 
of the leakage-reactance of transform- 
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AIRETOOL 
BOILER 
TUBE 
CLEANERS 


ANY scale deposit in 
ANY size tube, straight 
or bent, can be quickly, 
easily and economically 
removed by one of the 
many provenAIRETOOL 
TUBE CLEANERS. 


Straight Tube Cleaner 
with P type - expansion 
cutter head. Effective on 
any stubborn scale con- 
dition; also for removing fly ash, 
soot and other deposits from inside 
walls of fire tubes. Air or 
steam driven. 


Curved Tube Cleaner 
with Forwardly Swing 
Arm type head. Cutter 
head action removes hardest 
scale from all-sections of curved 
tubes. Air or steam driven motor. 
Write for full information on Aire- 
tool Tube Cleaners and other Airetool 
Tube Maintenance equipment or 
contact your nearest AIRETOOL 
REPRESENTATIVE. 


There’s an Airetool 

tube cleaner and tube 
expander for every type 
of tubular construction 


ETOOL 


MANUFACTURING COMPANY 


SPRINGFIELD, OHIO 


BRANCH OFFICES: 


New York, Chicago, Tulsa, P 
Baton Rouge 


REPRESENTAT’“S: in principal cities of U.S.A., 
Canada, Mexice. south America, England, Zurope, 
Puerto Rico, Italy, Japan, Hawali. 


EUROPEAN PLANT: Viaardingen, The Netherlands 
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Precision Temperature Control at Your Command... 


Self-Actuated Vapor Pressure 
TEMPERATURE REGULATOR 


LIQUIDS 


manship are combined in the 
new Klipfel Golden Genie to as- 


on-the-level 


sure accurate, positive, low cost 
temperature control. 


Featuring strong, long-lasting 
2-ply bellows, it operates at 
higher working pressure with 
smaller bulb, develops more 
power for valve actuation. 


FLOAT VALVES 


e Really automatic liquid level control . . . proven by a 40-year record of depend- 
ability in thousands of installations, large and small, water and chemical. 


Let Klipfel experience go 
to work for you. Write for 
full details on the new 
Golden Genie and the com- 
plete Klipfel line. 


e Direct acting or pilot control types . . . single or double seated .. - for every possible 
requirement of pressure, temperature, fluid and closure. 
e Also available with Klipfel’s exqusive cup disc inner valve for tight control of liquids injuri- 


ous to rubber and leather, and for higher pressures. 
Write for Bulletin 254. 


e FLOAT VALVES e REDUCING VALVES 


VALVES, INC. e TANK THERMOSTATS 
e BACK PRESSURE VALVES 


Export Dept. — 1010 Schaff Bidg. 


Division of Hamilton-Thomas Corp. 
Philadelphia, Pa. 


Dept. A-12, Hamilton, Ohio 
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Pumpung Cot... 


Via WARREN “Realwear” 


Horizontal Duplex Steam Pump 
with Piston Valve Steam Chest 


featuring special steam piston ring and steam chest 
piston valve ring construction, in addition to balanced 
steam chest piston valves and graphitic iron liners. 


NOTE THESE ADVANTAGES: 
Oil-free exhaust steam. 

Clean exhaust steam for any purpose. 
Protection of boilers. 

No contamination of returns. 


Economy . . . 95% recovery of fuel cost when exhaust 
steam utilized. 


Reliability . . . not dependent upon electricity. 


Flexibility to meet varying load conditions with efficiency 
at all points. 


Adaptability to either manual or governor control and to 
long periods of shut-down, if necessary, without addition 
of oil or graphite. 


Elimination of any type lubricator. 
Outside valve adjustment. 


— 
— 
— 


This construction can save you money on Boiler 
Feed and all Steam Processing applications. 
ASK FOR “REALWEAR” BULLETIN 
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ers are either too complex or inaccurate 
for practical use. This paper presents 
a method which is simple and suffi- 
ciently accurate for practical purposes. 
Numerous test results confirm its va- 
lidity. AIEE paper No. 56-90. 


Corrosion 


The relation of thin films to corrosion. 
By T N Rhodin. 

Oxide films on stainless steels have 
been classified into three types accord- 
ing to film thickness, film structure, 
film composition and influence of film 
on resistance to corrosion. 

Compositional properties of oxide 
films isolated from surface of stainless 
steels have been studied using specially 
developed microanalytical techniques. 
Properties of passive films on stainless 
steel have been evaluated and effects 
of alloy composition and surface treat- 
ment on other types of films on Types 
304, 316 and 347 stainless steels have 
been studied. 

Finally, influence of corrosion in var- 
ious media had been correlated with 
film compositional properties. Compo- 
sition of films after immersion in acids 
was found to be related to film com- 
position prior to immersion. Effect of 
immersion depended on the nature and 
intensity of corrosion and was reflected 
most sensitively by the iron and silicone 
contents of the films. 

Conclusion made is that film proper- 
ties strongly indicate the capacity of 
austenitic stainless alloys to develop 
corrosion-resistant surfaces in certai~ 
environments. NACE paper No. 42. 


Collection and correlation of high-tem- 
perature, hydrogen sulfide corrosion 
data. By G Sorell and W B Hoyt. 

Corrosion by gas mixtures containing 
hydrogen sulfide at elevated tempera- 
tures is reviewed, with particular em- 
phasis types of environments present in 
catalytic reforming and desulferizing 
units of petroleum refineries. Data com- 
piled from published literature, lab- 
oratory, pilot plant and refinery ex- 
periences are correlated and summar- 

Within the general limits of condi- 
tions existing in these types of units, 
corrosion rates are shown to depend 
primarily on temperature and hydrogen 
sulfide partial pressure. 

Corrosion resistance of carbon steel 
and chrome-moly alloy steels is approx- 
imately equal; the 12 percent chrome 
stainless steels may offer slight im- 
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R/M Poly-V Drive 


Delivers More Power in Less Space! 


No other belt drive can deliver as much power in the 
same space. It’s R/M’s patented Poly-V Drive devel- 

oped by R/M engineers after years of research. This 
totally new concept in power transmission delivers up 
to 50% more power than a conventional V-belt drive 
of equal width. 


Unique design accounts for the unusual power capacity 
of R/M Poly-V Drive. A single, endless belt with parallel 
V-ribs runs on sheaves specially designed to mate 
precisely with the belt ribs. The uniform pull of this 
single unit belt distributes drive load evenly over the 
full width of the sheave... gives higher horsepower 
capacity per inch of drive width than ever before possible. 


There are many advantages in this space-saving drive 
wherever heavy duty power transmission is required 

. in the equipment you manufacture—or the equip- 
ment you use in your plant. Poly-V Drive has elimi- 
nated the matching problems of multiple V-belt drives, 


MANHATTAN RUBBER DIVISION — PASSAIC, 


greatly increased the life expectancy of belts and 
sheaves and maintains more constant speed ratios under 
all loads. Just two cross sections of Poly-V meet every 
heavy duty power requirement—R/M Poly-V Drive 
cuts costly belt and sheave inventories to a new low! 


Let the R/M engineers who developed Poly-V Drive 
work with your engineers to improve your power trans- 
mission applications. Contact R/M . or write for a 
copy of Poly-V* Drive Bulletin ees. 


CONDOR V-BELTS + R/M SUPER-POWER V-BELTS 


Write for Bulletin #6868 on the 
complete line of Condor V-Belts 
for regular service on conventional 
V-belt drives. Also write for Bulletin 
#66280n R/MSu Horsepower -Belts 
with 40% more Horsepower capac- 
ity where needed 


*Poly-V is a registered Raybestos-Manhattan trademark 


NEW JERSEY 


Conveyor Belt 


Roll Covering 


4 
| 
Flat Belts V-Belts Tank Lining Abrasive Wheels 
Other R/M products inclu Hose * Brake Linings * Bra’.e Blocks * Clutch Facings 
Asbestos Textiles * ul Products * Laundry Pads and Covers * Bowling Balls 
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Evaporative condenser handling 330 tons 
of refrigeration 


Three of four compressors using 
1800 horsepower 


Dow Brewery, established in 
1790, now has a yearly output 
of over 1% million barrels. Frick 
refrigerating equipment, includ- 
ing compressors, condensers, brine 
coolers, and carbon-dioxide liq- 
vefying system, was selected for 
an important expansion moderni- 
zation program. Installation by J. 
H. Lock & Sons, Ltd., Frick Distrib- 
utors in Toronto. 


For the utmost dependability— 
whether on air conditioning, ice 
making, quick freezing, or other 
refrigerating work—specify Frick 
equipment. 


DEPENDABLE RE 


CK. 


WAYNESBORO, PENNA 


GERATION SINCE 


d 


Usa 


CORROSION 
PROBLEMS? 


SULFUR, VANADIUM, AND 

SODIUM, FROM THE FUEL 

OIL CAUSED THESE BOILER 
TUBE FAILURES 


BARSAD FUEL TREATMENT 
PREVENTS THIS CORROSION 


THIS MAY BE THE 
TREATMENT YOU NEED 


T.M. nee Off. 


FOR DETAILS WRITE 
R. S. Norris & Associates 
LARCHMONT, N. Y. 


ERNST 


HIGH PRESSURE 


GLASSES 


= and GASKETS 


FIG. 22 SERIES 750 


FIG. 21 LiP-MOLD 


STATE YOUR REQUIREMENTS 


All shipments from stock. 
Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 


Livingston 6-1400 LIVINGSTON, N. J. 
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provement but their degree of resistance 
is erratic. The 18 percent chrome, 8 
percent nickel stainless steels have ex- 
cellent resistance except for the most 
severe conditions. Aluminum coatings 
are practically immune to hydrogen 
sulfide attack, however, there is insuf- 
ficient experience to evaluate their 
permanence in service. 

The nature of hydrogen sulfide at- 
tack and the relative importance of 
applicable factors is discussed. NACE 
paper No. 52. 


Effects of velocity on corrosion. By 
H R Copson. 

Velocity can be a major factor in 
corrosion of metals. Like most factors 
influencing corrosion, effects of velocity 
are varied and sometimes appear con- 
flicting. Increased movement of the 
environment past a metal part usually 
increases corrosion by supplying the 
corrosives at a faster rate. Corrosives 
can reach the metal surface more read- 
ily because motion thins or removes 
any quiescent layers at the metal sur- 
face. On the other hand uniform mo- 
tion may be beneficial because it makes 
exposure conditions more uniform, may 
prevent local attack and pitting. Some 
motion is definitely benvficial if inhibi- 
tors are present. In extreme cases high 
velocity may induce passivity and stop 
all corrosion. The more damaging ef- 
fects of velocity are often due to tur- 
bulence. Turbulence may set up dif- 
ferential-aeration cells and metal-ion 
cells which lead to rapid local attack 
and may form anodic areas by eroding 
away thin protection films, in which 
case the attack is called erosion-cor- 
rosion. A high ratio of cathodic area 
to anodic area increases penetration 
rate in these cases. Velocity effects 
vary on different metals and accordingly 
the galvanic behavior of couples may 
be changed greatly. Actual erosion of 
metal can be caused by very high veloci- 
ties, particularly if solids are present. 
Related to velocity effects is the dam- 
age caused by cavitation-erosion. Ex- 
amples are given illustrating all these 
types of attack. NACE paper No. 64. 


Corrosion by low-pressure geothermal 
steam. By T Marshall and A J Hugill. 
Corrosion tests in geothermal steam 
contaminated with chlorides, hydrogen 
sulfide and carbon dioxide are de- 
scribed and detailed results are given 
for a range of common engineering 
alloys. 

Most engineering alloys proved mod- 
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Indicating, Recording and 
Non-indicating Controllers 


Liquid Level Controllers 


Valves with Mounted Pressure 
Controllers 


Serves the Process Industries 
with Accurate and 
Reliable Control Equipment 


Since 1882 Mason-Neilan has supplied industry with a 
wide variety of standard and specialized automatic control 
equipment for process and associated services. Each is a 
development of practical engineering based on experi- 
ence gained in close contact with industrial control prob- 
lems. Each is specifically designed to do an exceptional 
job. With Masoneilan products you get engineered equip- 
ment that assures superior performance, long life with 
minimum maintenance. 


When writing for information please specify item or items 
which interest you. 


MASON-NEILAN 


Division of Worthington Corporation 
33 NAHATAN STREET, NORWOOD, MASSACHUSETTS 


| 


Sales Offices or Distributors in the Following Cities: New York ¢ Syracuse « Chicago ¢ St. Louis * Tulsa * Philadelphia * Houston © Pittsburgh » Atlanta 
Cleveland * Cincinnati + Kansas City * Phoenix + Detroit « San Francisco « Louisville + Salt Lake City + El Paso « Albuquerque + Charlotte « Los Angeles 
Corpus Christi @* Denver * Appleton ¢ Birmingham * NewOrleans ¢ Seattle * Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 
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IMPURE PURIFIED 
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AIR OR GAS 


AIR AIR OP GAS 
== 


Balance pipe for air 
or gas installation 


the purest 
compressed 
air and gas 
is yours with 
this W-A 
equipment 


Where pipe lines carry keaatned air and gas, liquids and solids 
are generally entrained in the gas stream. Wright-Austin 30N 
Series Separators can be used to remove foreign matter on a wide 
range of applications. For operating pressures to 5000 PSIG. Line 
sizes to 24”. Here are some typical applications: 


GUARANTEED TO REMOVE 
99% OR MORE OF 

ENTRAINED MOISTURE 

SOLIDS 


—oil and water from compressed air supply lines 

—oil and water on compressed air service at outlet of inter-cooler and 
after-cooler equipment. 

—oil, moisture and tar between stages in coke oven gas compressors 

—oil and water from COz gas lines 

—oil and water from hydro-carbon lines 

—entrainment from vapor lines following ve 

30N 32N 33.N 35N 


This Wright-Austin separator employs 0 al force to remove impuri- 
ties from steam, air or gas flow. The pressure drop is extremely low. Type 
31N, as well as other models shown, is light weight, compact and sturdily 
constructed according to ASME code. 


101-AC TRAP 
(0-600 PSIG) 
Cast steel body, 
cover and bonnet. 
Designed for 
draining con- 
densate where 
high pressures are 
involved. Internal 
mechanism all at- 
tached to cover 


Separated condensate flows to trap. 
Drainage is automatic. Particularly 
adapted where cold, gummy, emul<i- 
fied cylinder lubricants make ordi- 
Mary traps inoperetive. 


WRITE FOR 
NEW CIRCULAR 
506-A 


ties) were highly resistant. 
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erately susceptible to steam corrosion. 
Titanium and austenitic stainless steels 
(especially molybdenum-bearing varie- 
Stress-cor- 
rosion cracking occurred in hardened 
13 Cr stainless steel, hardened low-alloy 
steels, one grade of austenitic stainless 
steel and aluminum bronze. 

Physical and chemical factors in- 
fluencing corrosion by the geothermal 
steam are discussed. NACE paper No. 
60. 


Work measurement as applied to in- 
dustrial painting. By B C Wright. 

Production of paint crews vary with 
material, location, weather, morale and 
other factors. Consequently, it is dif- 
ficult to know when a full day’s work 
is obtained. This paper explains the 
application of three types of work 
measurement: (1) daily square footage 
and man hour reports (2) motion pic- 
ture studies (3) work sampling. Re- 
sults are included for a particular job 
but sufficient details are given to permit 
the reader to apply ws... measurement 
on his job and thereby increase pro- 
duction. NACE paper No. 54. 


TO OBTAIN COMPLETE TEXT 


Material for these abstracts 
comes from the following sources 
unless otherwise stated. Order 
complete paper from source, not 
Power. 

American Society of Lubrica- 
tion Engineers, identified by ini- 
tials ASLE. Information as to 
availability from ASLE, 84 E 
Randolph St, Chicagu, Ill. 

American Society of Mechani- 
cal Engineers. Identified by ini- 
tials ASME and_ obtainable 
through ASME, 29 W 39th St, 
New York 18, New York. 

American Institute of Electrical 
Engineers. Identified by initials 
AIEE .and obtainable through 
AIEE, 33 W 39th St, New York 
18, New York. 

American Power Conference, 
18th annual meeting. Identified 
by initials APC and obtainadile 
through purchase from Director, 
APC, Illinois Institute of Tech- 
nology, Chicago 16, Ill. 

National Association of Cor- 
rosion Engineers, 12th Annual 
Conference. Identified by initials 
NACE. For further information 
contact NACE, 1061 M & M 
Building, Houston 2, Texas. 
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ees there’s enough difference to make ALL the difference 


Every single finished Scovill Lfeat Exchanger Tube is subjected to a 
1,000-lb. hydrostatic pressure test and an 80-lb. air pressure test 

under the eyes of experienced inspectors. Very seldom does a tube fail 
at this point; yet this and other final inspections for tube 

perfection are always rigidly maintained. 


Before Scovill Heat Exchanger Tubes reach these final inspection 
benches, specialized production methods and controls have already 
assured their inherent uniformity in alloy composition . . . 

with soundness in metal structure . . . and dense, smooth surfaces, 
free from defects. Scovill safeguards assure delivery to customers 
of tubes in top physical condition . . . an essential 

to dependable heat exchanger service. 


Scovill Technical Service stands ready to help you select the correct 
tube alloys for your applications, with recommendations based 
on most comprehensive experience records. 


Scovill Manufacturing Company, Mill Products Division, 
99 Mill Street, Waterbury 20, Connecticut. Phone: Plaza 4-1171. 


HEAT EXCHANGER TUBE 


FOR APPLICATIONS FROM MARINE TO PETROCHEMICAL . . . FROM COMPRESSOR INTERCOOLERS TO ‘‘CAT-CRACKER’’ EXCHANGERS. 


Phosphorized Admiralty Admiralty Arsenical Admirajty Naval Brass e Red Brass, 85% Deoxidized Copper 
115056 Arsenical Copper « Cupro Nickel 10%-20%-30% e Aluminum Brass e Aluminum Bronze, 5% e Muntz Metal e Duplex Tube 
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APPOINTMENTS 


Corporation executive changes 


STICKLE 
STEAM 


Preferred Utilities Manufacturing 
Corp: J S Kaplan, president; G W 
Bohn, chairman of the board; W H 
Bohn, vice-president. Reliance Elec- 
tric & Engineering Co: Edward E 
Helm, president; James W Corey, chair- 
man of the board. Worthington Cor- 
poration, Mason-Neilan division: F 
Kenneth Morrison, president and gen- 
eral manager. Sparks Withington 
Company: Robert D Flori, president 
of new combination of Flori Pipe Com- 
pany and The Houston Pipe & Steel 
Company. 

Borg-Warner Corp: Stanley J 
Roush, group vice-president; G W 
Kelch, president of recently acquired 
Ingersoll-Humphryes division. Phoenix 
Manufacturing Company: John W 
Gosselin, executive vice-president. Na- 
tional Research Corporation: S Syd- 
ney Minault, vice-president. Magnetrol, 
Ine: B L Binford, vice-president, man- 
ufacturing. 


Operation executive changes — 
Olin Mathieson Chemical Corpora- 


tion: Edward Hartshorne, general man- 
ager of nuclear fuel division. United 


No Levers! No Toggles! 
No Hinges! No Diaphragms! 


There’s a Stickle open float steam trap for 
every service ... for every pressure and 
vacuum. Capacity range: 500 to 46,000 Ibs. 
per hr. Simple, positive operation automati- 
cally regrinds valve and valve seat. Air and 
gases discharge with condensate. Many still 
operating after 44 years of continuous service. 


SERIES 100 TRAPS (Shown Above) 
For drainage of smaller processing units op- 
erating at low, medium or high pressures. 
Internal strainer. Capacity range: 500 to 
3,000 Ibs. per hr. For straight-in-line installa- 
tion. Write for Bulletin 115. 


SERIES AE TRAPS 


For drainage of larger units 
operating at medium and 
high pressures. Capacity 
range: 5,000 to 20,000 Ibs. 
per hr. Write for Bulletin 315. 


SERIES 50 TRAPS 


For drainage of units oper- 


Jerguson Truscales are now avail- 


able with a unique new safety fea- States Rubber Co: Arthur E Benson, 
ture. Illuminated scale starts flash- development manager of international 


ing red if boiler water level gets too | division. Baldwin-Hill Company: 
high or too low. This positive warn- John L Mohun, general manager of 
ing flashes continuously eueil che manufacturing. Atomic International, 


_ , division of North American Aviation, 
dangerous condition is corrected. Inc: J F Trevillyan, project manager 


for company’s laboratory reactor; 
George V Alevizon, project manager 
for organic moderated reactor experi- 
ment. Norton Company: Theodore J 
Englund, manager of industrial engi- 
neering; Paul L Lantz, ass’t manager 


Truscales offer the greatest possi- 
ble protection for expensive equip- 
ment. They give instant remote 
reading of liquid level of boilers, 
tanks, etc., with the SERENE S& of industrial engineering; William F 
e curacy of 2 of 1% of scale reading. Watts, factory manager of refractories 
a) Convex face, with scale markings | division. 


mt directly on it, gives 180° visibility. 
Engineer changes 


It’s easy to take readings from any 
point from which the face can be 
sae. Hanssen, chief engineer. Republic 


Aviation Corporation: Robert L 


Protect valuable equipment with 


Jerguson Truscale Remote Reading 
Gages. Send for new 8-page bulletin 


which gives complete details, 


Gages and Valves for the 
Observation of Liquids and Levels 
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Bortner, chief engineer for adminis- 
tration, General Electric Co, Foundry 
dept: James K Sprinkle, applied re- 
search engineer with applied research 
and development laboratory. The 
Cooper-Bessemer Corporation: J P 
Matthews, turbocharger application en- 
gineer. Beckman Instruments, Inc, 
Spinco division: Ralph S White, man- 
ager of research and_ engineering. 
Brooks Rotameter Company: Rob- 


ert F Gilman, production engineer. 
JERGUSON GAGE & VALVE COMPANY = Stickle 
a 100 Fellsway, Somerville 45, Mass. ew sa vice-pres nts j 

Offices in Major Cities E q p m 
eS Bailey Meters & Controls, Ltd., London, Eng. Pacific Pumps, Inc: A F Canada, Cuts the cost of steam 
centrifugal pumps division. H K Por- 


ating at medium and high 
pressures. Capacity range: 
18,000 to 46,000 Ibs. per 
hr. Write for Bulletin 515. 


STICKLE STEAM SPECIALTIES CO. 
2265 Valley Ave. ¢ Indianapolis 18, Ind. 


Specialists in Reducing the Cost of Steam— 
Since 1905 
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De Laval IMO rotary pumps can be 
furnished for almost any flvid han- 
dling problem in capacities to 750 
gpm and pressures to 2,000 psig. 


What to Look for in a Rotary Screw Type Pump 


By W. J. Moncon, Assistant Chief Engineer 


De Laval Steam Turbine Company 


A sound knowledge of design, and how it affects perform- 
ance, is the best insurance a buyer can have that he will 
get the pump he needs. This brief analysis of the IMO, a 
rotary three-screw pump manufactured by the De Laval 
Steam Turbine Company, will give you some of the 
necessary facts. 

What qualities should you look for in a rotary type pump? 
It must, of course, meet specified capacities and pressures. 
But, it must also be efficient, operate quietly, stay on the job. 

The axial flow of a screw type pump, and the resulting 
low inlet losses for any given pump speed, are important 


This is a cross-section of the De Laval IMO Series 
A322A, a positive displacement rotary screw type pump. 
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benefits that should be considered in making pump selec- 
tions. The absence of timing gears and other mechanical 
features of construction also enable the De Laval IMO 
pump to operate at direct-connected motor and turbine 
speeds . . . to handle viscous liquids and high suction lifts. 

One of the most important features of the IMO pump is 
the hydraulic turning of the idler or sealing rotors. The 
central or power rotor is the pumping element; the liquid 
pumped turns the sealing rotors. 

A screw type pump is well suited for applications where 
pulsation-free flow is desirable. The axial flow of the liquid 
without trapping and the unique thread form which keeps 
closures fluid-tight contribute to 
quiet operation of the IMO pump. 


Catalog LS gives useful application 
and specification data on the IMO 
pump. An article titled, Rotary 
Pumps, Basic Considerations in 
Their Application, contains a 
description of rotary pumps in 
general. For these publications, 
write on your company letterhead 
to De Laval Steam Turbine 
Company, 815 Nottingham Way, 
Trenton 2, New Jersey. 
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© CITY OF DETROIT, MICHIGAN 


One 27,500 sq. ft. condenser 


e CITY OF WASHINGTON, INDIANA 


Two 8,500 sq. ft. condensers 


This recent photo taken at our shop shows one of the City 
of Washington units being shipped, the other being fabricated— 
and the City of Detroit condenser being assembled. 


These are small units, compared to many CONSECO has 
supplied, such as three of 70,000 sq. ft. each for the City of 
Los Angeles, Cal. . . . one 45,000 plus two 20,000 sq. ft. units 
for Puerto Rico .. . four 12,000 sq. ft. units and one 35,000 sq. 
ft. unit for Dairyland Power Cooperative . . . to mention just a 
few of scores of installations. 


Big or small, CONSECO Equipment is the choice of Engineers 
who have well-placed confidence in CONSECO’S experienced 
engineering, sound design, dependable manufacturing and 
better performance. Descriptive literature on CONSECO CON- 
DENSERS on request. 


EQUIPMENT DESIGNED AND BUILT BY CONSECO 


giving complete HEAT EXCHANGERS @ CONDENSERS @ EVAPORATORS @ STEAM 

engineering data JET AIR EJECTORS @ CONDENSATE COOLERS @ PRESSURE VESSELS 

i Np SERVICE WATER COOLERS @ FILTERS @ STRAINERS @ INSTRUMENTS, 
SPECIALTIES 


CONDENSER SERVICE & 


Designers and Builders of Equipment for Power, Refining, Chemical and Marine Industries 


& ENGINEERING CO., INC. 


More APPOINTMENTS 
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ter Company, Inc: Sam Gurley Jr. 
Worthington Corporation: Mason- 
Neilan division: Carl W Gram Jr. 
Ford Instrument Co, division of 
Sperry Rand Corp: A L Coulson. 


New sales offices 


Weston Electrical Instrument Corp: 
at 2001 S Grand Ave, Los Angeles, 
Calif.; at 7613 Reading Rd, Cincin- 
nati, Ohio; at 101 N 33rd St, Phila- 
delphia, Pa.; at Caldwell Ave and 
Route 22, Union, N. J. H K Porter 
Company, Inc, Delta-Star Electric 
division: at 542 S Broadway, Room 
402, Ios Angeles 13, Calif, G A 
Palka, manager; at 2308 4th Ave N, 
Room 205, Birmingham 3, Ala, L S 
Belding, manager; at 330 Grant St, 
Room 525, Pittsburgh, Pa., J F Zboy- 
ovsky, manager. 


New sales engineers 


Wright Engineering Company: Lee 
C Pulsipher, Pasadena, San Diego, 
southern California and Arizona areas. 
Rawson & Co: Robert E Moore. Man- 
ning, Maxwell & Moore, Inc, Indus- 
trial Controls division: Walter A White, 
Chicago district. General Controls 
Co: Morris P Stillinger, Los Angeles. 


New representatives 


For Feedrail Corporation: Cooper 
Page Company, 617 National Building, 
Minneapolis 2, Minn. For Sorensen & 
Company: Bivins & Caldwell, Inc, 
3133 Maple Drive NE, Atlanta, Ga. 
For Bryant Industrial Products 
Corp: John M Shank Co, 5 Birch- 
wood Ave, White Bear Lake, Minn. 
For Warner Electric Brake & Clutch 
Company: Richard Greene, 7 Armat 
Court, St. Louis, Mo. 


Recent purchases, mergers 


Chain Belt Co: acquisition of Gen- 
eral Road Machines, Inc. Sparks 
Withington Company: purchase of all 
stock of Houston Pipe & Steel Com- 
pany and combining of The Flori Pipe 
Company and Houston Pipe & Steel 
Company to constitute the pipe fabri- 
cating operation of the Sparks With- 
ington Company. 

Walworth Co: acquisition of all 
capital stock of Grove Valve and Regu- 
lator Company: and Grove Controls, 
Inc. H K Porter Company, Inc, 
Laclede-Christy division: acquisition of 
refractory plant and property of the 
Robinson Clay Products Company. 


New distributors 


For Hills-McCanna Co: Sager-Spuck 
Co: Morris P Stilinger, Los Angeles. 
(Continued on page 252) 


POWER * DECEMBER 1956 


4 
| 
‘ 
: 15 
4 


Boiler feed water from this? 


The grotesque creatures hanging here are simply 
salt-encrusted canvas-bagged anodes used in metal 
plating. The solution in which they are partially 
immersed contains a high percentage of metal salts 
such as those of copper, nickel, or chromium. 


After the metals are plated in this bath, they are 
thoroughly rinsed, then polished or otherwise treated. 
Until recently, the rinse water—as much as 20,000 
gallons a day in some plants—was discarded, valuable 
metals and all. 


Today, treatment of the rinse water with AMBERLITE® 


Monobed ion exchange resins permits economical 

recovery of the metals and of the water. This water is 

of the same high quality as deionized water from 

standard water supplies—and can be used even for 

high pressure boilers. 

Just think of what deionization with AMBERLITE 

Monobed resins can do for your water supply. Or, 

if you prefer the facts before er 

you think about it, ask us for i253 i 

your free copy of “If You Use oz 

Water,” 24 pages of detailed — 

information. = 
WATER 


i ROHM « HAAS COMPANY 


THE RESINOUS PRODUCTS DIVISION, PHILADELPHIA 5, PENNSYLVANIA 


How perfectly simple 
=this Fast’s Coupling 


_with purely mechanical 


For 35 years the most positive, de- 

pendable means of coupling ma- 

chines to their power source... 

Fast’s Couplings have no parts sub- 

ject to repeated bending, tension or 

compression. Because there is no 
metal-to-metal contact, there is no wear—in fact, 
many Fast’s Couplings in use for over 30 years 
show no signs of wear when disassembled! No 
leather, plastic or rubber oil seals. Lubricant 
film distributes pressure over a considerable 
area, diminishing localized stress at pressure 
points on the load-carrying teeth. Perfectly 
simple? Yes . . . and foolproof! 


For coupling catalog, technical advice or assistance from Koppers field 
engineers, write: KOPPERS COMPANY, INC., Fast’s Coupling Dept., 3312 
Scott Street, Baltimore 3, Maryland. 


THE PASTS 


+) METAL PRODUCTS DIVISION + KOPPERS COMPANY, INC. + BALTIMORE 3, MD. 
- 4 This Koppers Division also supplies industry with American Hammered Industrial Piston and 
Sealing Rings, Industrial Gas Cleaning Apparatus, Aeromaster Fans. 


| . 
an 
w WV J. Sleeves compensate for shaft misalignment by 
a 
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High-speed abrasion — These Ni-Hard pumps move 16 tons of fly 
ash per hour against a head o* 395 feet. Ni-Hard shells and im- 
pellers resisted heavy abrasion during 7100 hours of service 
without breakdown or replacement. “Hazleton” Ni-Hard pumps 
were built for Sunbury Plant of Pennsylvania Power & Light by 
Barrett, Haentjens & Co., Hazleton, Pa. 


Fly ash pumps operate 7100 consecutive hours 
at Pennsylvania Power & Light’s Sunbury plant 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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These are Ni-Hard* “Hazleton” pumps. 


Five in all they dispose of fly ash slurry . . . pump it against 
a head of 395 feet at the Sunbury plant of Pennsylvania 
Power & Light Company. 


In this gruelling test of service, they have given 7100 hours 
of service.... moved 117,500 tons of fly ash without replace- 
ment of shells or impellers in any one of the pumps! 


What’s more... they’re still going strong! 


This is the kind of service Ni-Hard castings turn in time 
after time under severe abrasion conditions. 


That’s because Ni-Hard iron is hard and wear resistant — 
properties necessary for tackling tough jobs like this one at 
Sunbury. In fact, this nickel-chromium white iron is often the 
one practical answer for pump parts and critical pipe line 
sections. 


If you need high abrasion resistance in your equipment 
specify Ni-Hard castings. They will improve service...lower 
maintenance and repair costs. We’ll be happy to offer sug- 
gestions on solving your abrasion problem. Write INco for 
information. * Registered trademark 


67 Wall Street 
New York 5, N.Y. 


251 


ee 
i 
| | 
- 
% 
| 
= 


Mastering the double-eddy dust devil 
leads to extra dust collection efficiency! 


Other design features which increase efficiency include large, clog-proof 
diameter, proper proportioning for maximum dust separation, extra- 
heavy-gauge, wear-resistant construction... features which shave dust 
collection costs to the minimum! 


Buell SF Electric Precipitator also de- 
livers extra dust collection efficiency, 
due to unique Spiralectrodes and Con- 
tinuous Cycle Rapping. 


Buell Low Resistance Fly Ash Collec- 
tor combines top efficiency with low 
draft loss, for either natural or mechan- 
ical draft installations. 


For more 


about Buell’s extra efficiency, 
write Dept. 50-L, 

Buell Engineering Company, 
70 Pine St., New York 5, N.Y. 


mecHanical TE Experts at delivering Extra Efficiency in 
DUST COLLECTION SYSTEMS 
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More APPOINTMENTS 


Coles Cranes, Inc: W S Murphy Co, 
598 Ponce de Leon Ave, NE, Atlanta, 
Ga. For United States Gauge div 
of American Machine and Metals Inc: 
M S Jacobs & Associates Inc, 810 
Noblestown Rd, Pittsburgh 5, Pa. 


Atomic Industrial Forum, Inc: Al- 
fred Iddles, president; Gordon Dean, 
Francis K McCune, Earle W Mills, 
vice-presidents. Engineers Council 
for Professional Development: Mor- 
ris D Hooven, president. Stanford 
Research Institute: E Finley Car- 
ter, director. 


Institute elections 


Instrument Society of America: Jus- 
tus T Vollbrecht, president. American 
Society of Civil Engineers: Mason G 
Lockwood, president. National Asso- 
ciation of Power Engineers: J Dud- 
ley Holmes, vice-president. Stanford 
Research Institute: E Finley Carter, 
director. Southwest Research Insti- 
tute: Edward Wenk Jr, chairman of 
dept of engineering mechanics. 


Obituaries 


A T Wendler, Pittsburgh branch 
manager of The Fairbanks Company, 
on September 15th. 

Peter T Reuter, 58, manager of the 
Boston district office of Bailey Meter 
Company, on October 5th. 

David S Faulkner, 70, retired vice- 
president of The National Supply Com- 
pany, on October 11th. 

Frederic A Loeffler, 55, director of 
labor relations for Alco Products, Inc, 
on October 21st. 


An 11-minute sound-slide film about 
a pipe insulation that is said to save up 
to 50 percent in installation time has been 
released by the Insulation Div of the Arm- 
strong Cork Co. Interested groups may 
contact any Armstrong district office, or 
the Co’s Insulation Div, Lancaster, Pa., 


to arrange for a showing. 


“Better hide these packing pullers 
until after the first of the year.” 
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nit — Removes 
metallic cations 


simple water softening. 


J 


"Hydrogen Cation Weak! 
: Anton Unit — Re- nit — Re- 
moves strongly 


(BY 1ON EXCHANGE) 


R 


strongly 


such as caicium, mag- jonized acids such as ionized acids, also and Strongly Basic An- hye Anion Rachen r 

nesium, sodium, Regen- sulfuric, hydrochloric, weakly ionized acids ion by 

erated with sodium for nitric. — as silicic and car- mately mix brought in by raw was 
ic. 


Mixed Bed Unit 


~Contains both tional. Reduces 
Hydrogen Cation 


ways demineralize water 


ifier — Op- 
toad on Strongly 


ter or 
tion 


duce Uses low-cost anion exchanger and anion re- 


sities reduc- 
tien) 


generant (soda ash). Typical use—removing 
soluble salts from water for ceramic mixes 
and slips or from rinse waters used before 
painting, mirror silvering, etc. 


Eftiuent Conduc- 
tivity—same as 
A. Silica con- 
tent—90.02 te 
ppm. 


ing rinses. 


Used for treating feedwater for boilers in gen- 
eral range of 600 to 1400 psi. Also (without 
degasifier) for removing impurities from plat- 
ing baths and recovering chromate from plat- 


Same effluent 
as 8. 


For raw water with high sulfate and chloride 
content. Low-cost Weakly Basic Anion Ex- 
changer removes major portion of electrol 

load. Countercurrent regeneration of anion 
units reduces operating costs. 


Effluent Conduc- 
tivity—3 toe § 
micrombos. Sil- 

same as B. 


For same type of raw water as C. Counter- 
current regeneration of both cation and anion 
units cuts operation costs. 


Effigent Conduc- 
tivity—1 te 5 
micromhos. Sil- 


For waters where alkalinity is a major part 
of the anion content. Polishing units require 
infrequent regeneration. Produces, at low 
cost, low-solids feedwater suitable for high 
pressure boilers (over 1400 psi). 


Same effluent 
as €. 


units. 


High flexibility of operation. Can operate in 
parallel for peak flows. Can maintain service 
flow during regeneration of either pair of 


Effluent Conduc- 
tivity—less than 
1 micromhe. $il- 
ica same as B 


Produces effluent of extremely high quality. 
Suitable for “super critical” pressure boilers 
and atomic reactors. (Initial and operating 
costs are usually higher than for separate 
anion and cation units.) 


Same effluent 
as G. 


All of the above systems, with equipment 
and resins made by Permutit, are in com- 
mercial use. Other combinations are pos- 
sible—also use of special ion exchangers 
such as PERMUTIT SK for separating 
uranium oxide from other metallic ox- 
ides in ore. 


Most of these systems (C and higher) 
are used almost exclusively for demin- 
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For raw water with high sulfate and chloride 
content. Two-step demineralizer reduces load 
on Mixed Bed unit, cuts operating cost. 
(Strongly Basic Anion Exchanger is used in 
place of Weakly Basic where raw water has 
high silica and alkalinity.) 


Same effiuent 
as 


Recommended where alkalinity of raw water 
is high. Cation unit and Degasifier reduce 
load on Mixed Bed unit, cut operating costs. 


eralizing feedwater for high-pressure 
boilers . . . but the list of possible applica- 
tions in other fields is growing. 


If you have a problem ion exchange 
might solve, we'll be glad to study it with 
you and bring you the benefits of this 
experience. Address: The Permutit 
Company, Dept. P-12, 330 West 42nd 
St., New York 36, N. Y. 


PERMUTIT 


rhymes with “compute it’’ 


ION EXCHANGE for Water Conditioning 
Chemical Processing « Industrial Waste Treatment 
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Just match your average load... . 
let silicones carry the overloads 


If you specify horsepower to equal “peak overloads,” 
your motors work at full rated capacity only part of the 
time — you’re paying for unused horsepower. Today, 
silicone insulation has outmoded this kind of wasteful 
over-motoring. Motors insulated with Dow Corning 
} Silicones have a service factor of 25 to 50% ... so now 
you can merely match your average load, and let this 
built-in service factor handle intermittent overloads. 


The Philip Sporn plant on the American Gas and 


Electric System installed its first silicone insulated motor 


over 6 years ago .. . a 1000 hp, 1190 rpm forced 
draft fan motor built by the Elliott Co. Smaller and 
less costly to install than an equivalent 1500 hp con- 


ventional motor, this unit has been operating in 


ambient temperatures up to 120F without a sign of 


failure to date. Starting against cold air 4 times a 
day, it is overloaded by 30% bringing its total rise to 
250 F with an output of 
1300 hp. This kind of de- 
pendable performance has 
led American Gas and 
many other leading utili- 
ties to standardize on sili- 
cone insulated auxiliary 
motors. 


Lower your motor costs! For every dollar wasted on 
unused motor capacity, you spend an additional $3 
for starters, cable, transformer capacity and installa- 
tion. Silicone insulated motors save you real money! 


Boost your production! Motors insulated with Dow 
Corning Silicones have much greater resistance to 
heat, moisture, and corrosive atmospheres . . . assure 
more continuous production. 


x Remember, over-motoring is outmoded 
Get sources for silicone insulated equipment—mail coupon today 


Dow Corning Corporation, Dept. 6912, Midland, Mich. DOW CORNING 


Please send me sources for Silicone insulated SILICONES DOW CORNING CORPORATION 
Motor Transformers and Reprint 
“New Developments in Silicone Insulation.” MIDLAND, MICHIGAN 


ATLANTA CHICAGO + CLEVELAND + DALLAS DETROIT 
| LOS ANGELES * NEW YORK * WASHINGTON, D.C. (Silver Spring, Md.) 


NAME TITLE 


COMPANY 


CANADA: Dow Corning Silicones Ltd., Toronto 
GREAT BRITAIN: Midland Silicones Ltd., London 
FRANCE: St. Gobain, Paris 


STREET 


city 
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ime of a good product travels far... 


ROSS SURFACE CONDENSERS 


serve power plants everywhere 


Pre-eminence of Ross engineering and manu- 
facturing has won many customers .. . and 
kept them ... here and abroad. 

Public utilities, municipalities, industries, 
institutions, office buildings . . . some equipped 
with large twin bank designs, others with 
smaller single bank units . . . number among 
Ross installations which date back 40 years. 


Long a leading, exclusive producer of heat 
exchange and condensing equipment . . . long 
a pace-setter with major innovations . . . Ross 
has a versatile experience to offer in the inter- 
pretation and fulfillment of your requirements. 
Consulting engineers, contractors, architects or 
plant men’... whoever specifies . . . all like to 
work with Ross engineers in the solution of 
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condensing and heat exchange problems. 


New Bulletin 8.2K1 gives you the reasons 
why. Write for your copy, please. Ross Heat 
Exchanger Division of American-Standard, 
Buffalo 5, N. Y.In Canada: American- 
Standard Products (Canada) Limited, Tor- 
onto 5, Ont. 


ry 
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Locomotives * Diesel Engines + Nuclear Reactors : Heat Exchangers 
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ALCO FACILITIES ASSURE 
VALUE IN PREFABRICATED PIPE 


Machines and Methods at ALCO’s Plant Handle All 
Sizes of Seamless Pipe, Any Alloy or Grade; Modern 
Welding Techniques Used for All Materials. 


ALCO brings to prefabricated pipe production a mod- 
ern plant, completely equipped with machine tools to 
handle any size, alloy or technique. Facilities include 
large lathes ( above), other heavy machine tools, 
induction heat-treating for joint preheat and stress 
relief after welding. 


Advanced quality control methods are another im- 
portant factor in ALCO prefabricated pipe. Use of 
X-ray machines and cobalt 60 pills to test welds is 
an example of up-to-date inspection and test pro- 
cedures. 


Experience and production know-how are also factors 
in ALCo prefabricated pipe. Pipe manufacture draws 
on welding techniques which have placed ALCO in a 


ALCO 


leading position in the welding field. ALCo’s experi- 
ence in heat-exchange equipment, both refinery and 
power plant, aids in piping manufacture. 


Your inquiries on ALCO piping will receive prompt 
handling at any ALCo Sales Office, or, if you wish, 
write P. 0. Box 1065, Schenectady 1, N. Y. 


Information on how to obtain the ALCo piping draw- 
ing layout template, a definite aid in making piping 
layouts, is available from ALco, P. O. Box 1065, 
Schenectady 1, N. 


ALCO PRODUCTS, INC. 


NEW YORK 


. Sales Offices in Principal Cities 


Springs Steel Pipe Forgings : Weldments: Oil-Field Equipment 
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Water 


it's often 
what you can't see 
that hurts you! 


Anyone concerned with water-using equip- 
ment is perfectly aware that you can’t see 
the dissolved minerals in ordinary water... 
the kind of water that can cause trouble and 
expense wherever it is used. This is just our 
way of reminding you that thousands of 
plants, institutions and other water users 
throughout the country are avoiding trouble 
and expense with Elgin Water Condition- 
ing equipment. 

Based upon scientific water analysis and 
a thorough study of your problem, Elgin 
will submit a complete proposal covering 
the type of water treating system which will 
give you the best and most economical 
service. This may mean simply ion-ex- 
change softened water. Or, maybe analysis 
indicates need for dealklization, neutraliza- 
tion or silica and CO> removal. At the other 
extreme, your operations may require water 
free of all minerals, alkalinity, acidity, gases 
..-in short chemically pure water by means 
of deionizer equipment. 

Whatever the case may be, Elgin equip- 
ment and Elgin water treating methods, 
plus Elgin experience and skill,can solve 
your problems... with maximum efficiency 
at minimum cost. Talk over your water 
problems with the Elgin representative in 
your vicinity who can put at your disposal 
all the skill and knowledge of Elgin’s half- 
century of service. Or write us direct. 


ELGIN SOFTENER CORPORATION 


130 No. Grove Avenue, Elgin, Illinois 
Representatives in Principal Cities 
In Canada: G. F. Sterne & Sons Ltd., Brantford 


SOFTENERS ION EXCHANGERS DEIONIZERS DEALKALIZERS LIME COAGULATORS DEGASITORS DEAERATING HEATERS 
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NATIONAL SEAMLESS PIPE 
used for heating and air conditioning system 
of new Texas National Bank Building 


aS 


USS National Seamless Pipe is consistently the number one 
choice of engineers and contractors throughout the country 
for air conditioning, heating and power installations. Its abil- 
ity to render efficient, trouble-free service under all types of 
pressure and temperature conditions has given National 
Seamless a reputation for safety and dependability excelled 
by no other pipe. For further information, or assistance with 
your pipe problems, get in touch with our engineers. 


USS National Seamless Pipe, in sizes 
from 4” O.D. to 16” O.D., was utilized 
in the heating and air conditioning sys- 
tem of this new Houston, Texas, build- 
ing, owned jointly by Texas National 
Bank and Continental Oil Co., as fol- 
lows: 


Sizes 4”, 6”, 8”, 10” and 12” are used 
for combination hot and chill water 
lines to the primary and zone condi- 
tioners as well as the perimeter units. 
The 16” O.D. pipe is used for handling 
condenser water. 


The 14” O.D. pipe is part of the steam 
piping system which in turn converts the 
water into hot water for heating through 
the use of converters. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL Seamless PIPE AND TUBES 
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IDE-MANCHEX BATTERIES 


For generating and substations 


Open “windows” for electrolyte insure immediate power 


SWITCHGEAR BAT- 
TERY. Models available 
in capacities from 8 to 
960 ampere-hours, Write 
for Bulletin No. 4852. 


The reason Exide-Manchex Batteries 
outperform other Plante-type batteries 
is the way they’re made. For example, 
of all batteries on the market today, 
only the Exide-Manchex gives free ac- 
cess of electrolyte all the way into the 
center of the positive plate. 

You can see this in the picture of the 
Exide-Manchex positive plate shown 
above. Heavily corrugated lead strips 
are rolled into spiral buttons and forced 
into the positive plate grid. Held up to 
the light, an Exide-Manchex positive 
plate shows thousands of tiny openings 
over its entire surface—openings that 
pass completely through the plate. 
Wherever light is, electrolyte goes. Each 
opening is a tunnel that gives the elec- 
trolyte free access to the entire effective 
surface area of the Exide-Manchex posi- 


tive plate—hence the power is there 
when called for. 

This unique construction is only one 
of the many reasons Exide-Manchex 
Batteries prove so superior in so many 
applications. When you order batteries 
for floating service applications, or the 
equipment that requires such batteries, 
be sure to specify Exide-Manchex. 
Write for detailed bulletin. Exide In- 
dustrial Division, The Electric Storage 
Battery Company, Philadelphia 2, Pa. 


: 
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Best way 

to solve your 

tube corrosion 
problems 


What condenser tube alloy best meets your specific 
operating conditions? What effect will a change of 
alloy composition have on your operating and mainte- 
nance costs? Will future changes in operating schedules 
impair the efficient functioning of your tubes? 

Best way to answer these and many other questions 
affecting your condenser tube selection is to ask Bridge- 
port. Our 60 years of tube manufacturing and corro- 
sion research, backed by modern methods and facilities, 
have led to the development of a wide range of tube 
alloys to meet virtually every corrosion problem. Here 
are some of the standard tube alloys Bridgeport offers: 


— Good corrosion resist- 
ance to most types of circulating 
water at low velocities. Resists 
dezincification. Excellent corrosion 
resistance to clean fresh water and 
in certain types of industrial and 
sewage pollution. A common choice 
for power stations for condensers, 
feed water heaters and heat ex- 
changers. 


Aluminum Brass— Excellent corro- 
sion resistance to sea water. Resists 
impingement corrosion in water 
velocities from 6 to 10 ft. per sec- 
ond. Excellent corrosion resistance 
to chlorinated sea water when 
chiorine is used for slime con- 
trol. Excellent corrosion resist- 
ance to clean and polluted fresh 
water. Ideal for severe operating 
conditions. Widely used by sea- 
board power stations for condens- 
ers and heat exchangers. 


Copper— Good general corrosion re- 
sistance. Good impingement corro- 
sion resistance where water veloc- 
ities are low. Immune to dezinc- 
ification. Resistance to cracking 


Bridgeport’s Technical Service and 
Corrosion Laboratories are at your 
service to help you with specific prob- 
lems. Call your nearest Bridgeport Sales 
Office for complete information. 


high. Excellent heat transfer rate. 
Widely used for heat exchangers, 
evaporaters and condensers, par- 
ticularly for fresh water services. 


Cupro Nickel — Considered the best 
copper-base alloy for all-around 
and impingement corrosion resist- 
ance toward sea water and saline 
waters. Has unusually high strength 
at elevated temperatures. 


Aluminum Bronze— Good general re- 
sistance to impingement and cor- 
rosion in brackish water and in 
areas where water is contaminated 
by sewage and acid wastes. 


Red Brass — Good corrosion resist- 
ance in fresh water. Excellent re- 
sistance to dezincification. 


Muntz Metal — Similar to Admiralty 
in resisting corrosion effects of 
sea water. Resists dezincification 
in sea water and brackish water. 
Excellent resistance to corrosion 
in most fresh waters. 


CONDENSER 


The Bridgeport Condenser Tube Handbook 
has 162 pages of valuable information 
on corrosion and how to combat it 


Write for a copy. 


BRIDGEPORT CONDENSER TUBE 


Bridgeport Brass Company, Bridgeport 2, Conn. « Offices in Principal Cities 
In Canada: Noranda Copper and Brass Limited, Montreal 
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Industrial Pressures Up To 125 psig 
Capacities to 3300 cfm 


When you need such performance, it will pay you to specify Fuller vane-type Rotary 
Compressors. They provide the simplest, most economical and most reliable source of 
compressed air for all pneumatic plant services. 


These compressors have a minimum number of moving parts, (rotor, blades and 
bearings) employ direct-connected motor drive, and operate with an incredible lack of 
vibration. They run for days without requiring operational attention, and are ideal for 
continuous service in out-of-the-way locations. 


Detailed information on design characteristics, and typical applications will be 
forwarded promptly on request. 


oe Be FULLER COMPANY, 126 Bridge St., Catasauqua, Pa. 
Fuller ; GENERAL AMERICAN TRANSPORTATION CORPORATION SUBSIDIARY 
ie Chicago - San Francisco - Los Angeles + Seattle + Birmingham 
pioneers in harnessing AIR c-209 
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Photo courtesy Public Service Co. of Oklahoma 


He’s Using an “Idea Amplifier’ 
to solve a cost-cutting problem 


This Load Dispatcher’s aim at the moment is to 
coordinate regulation of hydro and steam genera- 
tion. On paper at least, this coordination con- 
tributes to lowest-cost operation, but in actual 
practice, its execution involves numerous factors 
—many of them variables, and far too complex 
to be calculated manually in a hurry. 

So the Dispatcher turns to electronics for 
amplification and execution of his idea. He uses 
the console in front of him to convert it to an 
electrical equivalent which is instantly calculated 
and telemetered in the form of control pulses to 
any given number of turbine governor motors 
simultaneously . . . and it’s all done with cost- 
cutting accuracy beyond the ability of even the 
best manual operation. 

The “amplifier” in this case is an Area Load 
Control console—a device with computing cir- 
cuits that functions as the brain of each Leeds & 
Northrup Area Load Control system. Already, 
these custom-engineered systems are installed on 
utility networks accounting for nearly a third of 
American generation. 


Operating flexibility of Area Load Control is 
one reason for this preference. For when day-to- 
day operating conditions change ‘due to wet 
coal, loss of a cooling fan, unscheduled mainte- 
nance, etc.) Area Load Control provides the Load 
Dispatcher with the necessary flexibility to meet 
these problems as they arise. 

Next time you have an opportunity, talk with 
your power neighbors who use Area Control—get 
the benefit of their thinking plus the ideas of your 
own operating staff. It’s a method for turning in 
cost-cutting recommendations that work. 


NORTHRUP 
330 LOAD-FREQUENCY ||| | /| 
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either Way you Loox at THE 


PUMPING PROBLEM 


HY 


PERFORMANCE-PROVED PEERLESS 
PUMPS WILL DO THE JOB BETTER 


Here’s why—You can choose from either Peerless vertical or 
Peerless horizontal designs for most every liquid transfer job 
—water or process liquids. You can select the pump you need 
from the broadest range of heads, capacities and horsepowers. 

You can buy and apply a Peerless pump with the confidence 
that it will provide dependability over the years. 

Bulletin B-1700, at the top above, describes Peerless vertical 
can type process pumps. Bulletin B-1400 just above describes 
multi-stage horizontal pumps for high pressure liquid transfer. 

Write for your copies. You'll find out how Peerless pumps 
can squarely meet your pumping needs with economy, effi- 
ciency and dependability. 


PEERLESS PUMP DIVISION 
Food Machinery and Chemical Corporation 
301 West Avenue 26, Los Angeles 31, California 
Please send bulletins checked below: 
© PEERLESS HYDRO-LINE © PEERLESS MULTI-STAGE 


CAN TYPE PUMPS (8-1700) HORIZONTAL PUMPS (8-1400) 
PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories: Los Angeles 31, Calif., and Indianapolis 8, Ind. COMPANY 


Offices: New York; Atlanta; Chicago; St. Louis; Indianapolis, Ind.; 
Phoenix; Fresno; Los Angeles; Plainview and Lubbock, ADDRESS. 
Texas; Albuquerque, New Mexico. on 
ITY. 


NAME 


Distributors in Principal Cities. Consult your Telephone Directory. 
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No Slow Joe. This power plant pump handles 
240,000 gallons of salt water every hour. 
Its 2,200-pound impeller — cast by the INCO 


Pumping salt water at 40,000 gpm 


Foundry at Bayonne, N. J: — is shown at up- 
per left. To meet Caloil demands for utmost 
corrosion resistance, it’s made of Monel! 


Monel impeller helps coastal power plant 
end threat of breakdown by corrosion 


The California Oil Company has 
a big industrial power plant at 
Perth Amboy, New Jersey. Right 
at hand is all the water they need 
for their cooling system. 

But it’s salt water. And you 
know how destructive that can be 
... What corrosion it can cause. 

So Caloil had an impeller of 
Monel* nickel-copper alloy put in. 
Weighing 2,200 pounds, it was 
specially cast at INCO’s Foundry 


in Bayonne, New Jersey. 

This large Monel casting has 
excellent resistance to corrosion. 
And it’s tough, too! Actually, 
Monel lends more strength than 
the impeller needs to stand cen- 
trifugal stresses and plenty of 
hardness to resist wear. 

Over and over, that’s the way it 
is with Monel. It gives you an 
extra margin of performance. 
Helps make your equipment last 


longer. Helps keep your mainte- 
nance expense low. And helps 
make downtime less of a threat! 

There are probably many ways 
Monel can save money for you. 
Find out more about them. Ask 
for “Engineering Properties of 
Cast Monel” and “Cast ‘S’ 
Monel.” Write today! 


“Registered Trademark 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


More POWER for you... 
with MONEL 


NICKEL ALLOYS 


TRADE MARE 
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REASONS WHY 


PIPE AND BLOCK 


iS BEST FOR OUTDOOR PROCESSING 


Highly Efficient to 1350° F. . . . one insulation with many uses. 
© Low Shrinkage... unusual dimensional stability reduces heat losses. 
e Weather-Resistant...Chemically Stable ... doesn’t disinte- 


grate or lose efficiency. 

Flame-Resistant . . . adds safety to process industries. 

‘ @ Strong .. . unusually high impact strength reduces breakage losses. 
i Lightweight . .. easier, more economical handling and application. 
ie e Easy to Work. ..pre-fab or job shaping means application savings. 
re e Excellent Compressive Strength . . . bears traffic, yet 


conforms to small projections. 


INDOORS...OUTDOORS...KaytherM, a hydrous 
calcium silicate insulation, is excellent for every 
use in its wide temperature range . . . indoors or 
out. It will save you money on application and 
in long-run maintenance. 


There’s a lot more to tell about this unusual, really 
new insulation. Send for free, 8-page booklet that 
tells you everything about KaytherM. We'll send it 
right on without obligation. 


® 


KEASBEY & MATTISON 
COMPANY - AMBLER - PENNSYLVANIA 
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Stellite as a standard seating surface for regulators and 
control valves in steam service is a Leslie exclusive. 
Combined with a hardened stainless steel main valve, 
stellite provides the most erosion resistant combination 
known, and is available in integral and renewable seat- 
ing arrangements. 


This unbeatable combination, pioneered in the field by 
Leslie, is the product of many years’ experience and 
knowledge of proper stelliting and heat treating tech- 
niques. And with Leslie, it’s standard in a wide range 


re Arrow shows location of stellited 
: seating surface in Leslie Dia- 
phragm Control Valve for high 


of regulators and control valves designed to meet any 
temperature or pressure requirements. 


When erosion and wear are factors to consider, it will 


pressure service. pay you to call your Leslie engineer to demonstrate how, 


with Leslie equipment, “Stellite’s In — Erosion’s Out”. 


REGULATORS anp CONTROLLERS 


LESLIE CO., 235 GRANT AVENUE, LYNDHURST, NEW JERSEY 


3S72e 


SEE NEW ADVANCES IN CONTROLS AT LESLIE BOOTH 81 AT NATIONAL EXPOSITION OF POWER AND MECHANICAL ENGINEERING, 
NEW YORK COLISEUM, NOVEMBER 26-30, 1956. 
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Nordberg 2-cycle engines 

including Diesel, Duafuel® 
and Spark-ignition Gas 
types. 


Nordberg 4-cycle engines 
are built in both in-line 
and V-types, ranging 
from 330 to 5,000 horse- 
power. They are avail- 

—— supercharged and inter- 
cooled, and supercharged 
types, for Diesel, Duafuel® 
and Spark-ignition Gas 
operation. 


NORDBERG 
ENGINES 


Set a New Standard of Performance for Power Generation 


ORDBERG has an enviable record of more than 
forty years of specialized experience in the field 
of heavy duty internal combustion engine design and 
manufacturing. The purchase of Busch-Sulzer Bros. 
Diesel Engine Company in 1946 brought together two 
of America’s outstanding Diesel builders... Nordberg, 
leader in the large engine field, and Busch-Sulzer, 
builder of the first successful Diesel to go into regular 
commercial service in 1898. * 


Always alert to the ever-increasing demand for 
better, more efficient and dependable prime movers, 
Nordberg has continually designed and built the finest 
engines that modern technical knowledge, facilities 
and experience could produce. 


BNW © 1956, Nordberg Mfg. Co. 


This unsurpassed combination has proved, through 
thousands of installations throughout the world, that 
Nordberg Engines have set, and are continuing to set, new 
standards of performance for efficient, reliable, low cost 
power generation. . . for both base load and standby power 
in public and private utilities, and for industry at large. 

Backed by this broad experience and proved per- 
formance, Nordberg Engines are, by all standards, 
your best investment in modern prime movers for 
economical, long term power generation. 

Write for further information, outlining your power 
requirements. 


NORDBERG MFG. CO., Milwaukee, Wisconsin 


. . « builders of America’s 
Largest Line of Heavy Duty Engines — 
10 to over 12,000 horsepower 
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DEPENDABLE PERFORMANCE of Lumnite lining is illustrated by excellent 
service condition of No. 3 Boiler House Stack, Carrie Furnaces Plant, Homestead 


Works, U. S. Steel Corp., Munhall, Pa. 


because LUMINITE*-concretes provide resistance 
to heat, corrosion and abrasion 


To be sure of trouble-free performance in your steel 
stacks, line them with long-lasting Lumnite linings. 
Quickly “shot” in place, these smooth, jointless 
linings improve drafts... protect stacks and breech- 
ings from attack of corrosive gases . . . and the 
abrasive action of high-velocity fly ash. 


In fact, wherever heat, corrosion and abrasion 
are problems, use concrete made with Lumnite 
calcium-aluminate cement. Keep a supply of 
Lumnite cement or prepared Lumnite-base casta- 
bles on hand for emergency needs. Packaged casta- 


bles are made and distributed by leading manu- 
facturers of refractories. All you do is add water, 
mix and place. For more information, write: 


UNIVERSAL ATLAS CEMENT COMPANY 


UNITED STATES STEEL CORPORATION SUBSIDIARY 


100 PARK AVENUE, NEW YORK 17, N.Y. 


*“LUMNITE?” is the registered trade-mark of the calcium-aluminate 
cement manufactured by Universal Atlas Cement Company 


L-138 
4 


FOR INDUSTRIAL CONCRETES 
REFRACTORY + INSULATING + OVERNIGHT * CORROSION-RESISTANT . 


OFFICES: Albany + Birmingham + Boston + Chicago+ Dayton - Kansas City » Milwaukee + Minneapolis « New York +» Philadelphia + Pittsburgh +» St. Louis » Waco 


United States Steel Hour — Televised on alternate Wednesdays — See your local 


newspaper for time and station. 
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It’s a matter of simple mathe- 
matics. Take any one of Chapman’s Motor Units 
and look it over carefully. You'll find approximately 
half as many parts as with any other make. This 
means the chances of cutting maintenance costs are 
two to one in your favor. 

The odds can be even better. With Chapman 
Motor Units, you not only get simplified design, you 
also get sturdy construction and smooth, accurate 
performance over a longer period of time. There’s 
no drift. Backlash is low. An accurate micrometer- 
controlled limit switch keeps seat tightness at any 
predetermined level. 

Two points more — with Chapman Motor Units 
there’s no trouble with either operating positions or 
operating conditions. Rugged stub-tooth gears re- 
quire no grease or oil . . . operate at any angle... 
and the complete unit is not only weatherproof. It’s 
steam tight. 
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CHAPMAN 
MOTOR UNITS 


---for Valves, Floorstands, 
and Sluice Gates 


Even on installation there’s a chance of saving 
money with Chapman Motor Units. When used 
with floorstands they are completely wired at the 
factory ... ready to connect and work. It’s an easy, 
simple, low-cost job. 

Chapman Motor Units for valves, floorstands, 
and sluice gates are outlined in full in our Catalog 
51. If you don’t have it, write for it, right now. 


THE 
CHAPMAN 


VALVE MANUFACTURING CO. 
INDIAN ORCHARD, MASS. 
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A MESSAGE TO AMERICAN INDUSTRY © FIFTH OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


What Can Done 
About It? 


There is no easy or quick way to overcome the 
shortage of scientists and engineers that has 
become a threat to our national security and 
economic progress. The solution can come 
only through diligent efforts extending over sev- 
eral years to bring the supply of technically 
trained people into balance with our needs. 
Meanwhile, the pressure of the shortage can be re- 
lieved if industry, government and education make 
better use of the limited number of scientists and 
engineers now available. 

Earlier editorials in this series have discussed the 
dimensions of the shortage of technical manpower, its 
meaning for our national security and our economic 
well-being and the causes of the shortage. This final 
editorial will survey some of the measures that can be 
taken to overcome the shortage. Most of the proposals 
presented here have been suggested elsewhere. But 
in combination they appear to offer the best hope 
of an answer to this serious national problem, 


Soviet Methods Not For U. S. 


It is clear that no crash program, inspired by 
panic and designed indiscriminately to drive 
hordes of high school students into science and 
engineering, is suitable for the United States. 
Even if we adopted Soviet methods uf channeling a 
large portion of our brightest young people into 
technical fields, it would be at least four years before 
results appeared in the volume of college graduates. 
And such an approach would do no credit to the 
American way of life. 

Any crash program. whether it involved totalitarian 
methods or simply overselling the advantages of tech- 
nical careers, would be objectionable for other rea- 
sons as well. It would jeopardize the quality of scienti- 
fic and engineering training. It would put many young 
people in fields where they have little aptitude and 
deny them to other fields for which they are better 
equipped. And, if carried too far, it might even result 
in the overcrowding that was feared prematurely a 
few years ago. 


270 


The most important problems for the long 
run, as the preceding editorial in this series 
indicated, are in the area of education. Any real 
solution must reduce the loss of talented high school 
graduates who do not continue their education for 
financial reasons or because of lack of interest. Also, 
it must improve the quality of high school prepara- 
tion in science and mathematics and, above all, relieve 
the critical shortage of teachers. 


Basic Needs in Education 


Substantial increases in salaries of teachers 
in most of the nation’s schvol systems are essen- 
tial if high school students are to receive ade- 
quate preparation for courses in science and 
engineering, Pay scales that have lagged behind 
rising living costs and salaries available in industry 
have placed great strain on even the most devoted 
teachers. There has been a sharp drop in the number 
of new graduates trained to teach science and math- 
ematics, and of this smaller number many have de- 
cided not to follow careers in teaching. 

Raising teachers’ salaries to more realistic levels 
must be primarily the job of local school districts, 
aided by state governments. If, in face of rapid in- 
creases in school enrollments, local and state resources 
prove insufficient, then federal aid will have to be con- 
sidered. Higher teachers’ salaries, however financed, 
inevitably mean higher taxes. But without appreciable 
improvement soon, the quality of our entire educa- 
tional system is in danger. 

At the college level also, financial aid is needed to 
provide scholarships for promising students and to 
increase faculty salaries. (An earlier series of edi- 
torials dealt more fully with these problems, and busi- 
ness aid to higher educational institutions has been 
mounting at a gratifving rate.) 

But not all the educational problems related 
to the shortage of scientists and engineers can 
be solved with money. Science and mathematics 
have steadily been de-emphasized as more youngsters 
have gone to high school for terminal education rather 
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How business is helping 
to relieve the shortage of 
technical manpower 


Summary of 
Survey by McGraw-Hill Correspondents 


Sponsoring summer study programs for high 
school teachers 

Arranging cooperative work-and-study programs 
for students 

Sponsoring college fellowships and scholarships 
in science and engineering 

Paying tuition of employees taking science and 
engineering courses 

Keeping college faculties abreast of new develop- 
ments in industry 

Hiring high school science teachers for summer 
and part-time work 

Giving old, but usable. laboratory equipment 
to schools 

Cooperating in high school science exhibits 

Sponsoring regional science fairs 

Sending speakers and training aids to schools - 

Opening plants for student tours 

Analyzing jobs to relieve engineers and scientists 
of routine work 


The McGraw-Hill Department of Economics 
will be glad to hear of any other ways busi- 
ness is helping relieve the shortage. 


than for college preparation. This de-emphasis must 
be reversed. 

Techniques of instruction, furthermore, can stand 
improvement at all levels of education. Professor E. P. 
Northrup of the University of Chicago observes: “In 
the past fifty years . . . there has been a revolutionary 
change in the character of mathematics, yet not a 
trace of this change is to be found in the curricula 
of all but a handful of secondary schools throughout 
the country.” Colleges and universities may have to 
examine old fetishes about light teaching loads and 
small classes in order to make more efficient use of 
their faculties. 


What Industry Can Do 


Industry has the immediate problem of 
better utilization of available technical man- 
power and the long-range responsibility of 
helping increase our resources of trained peo- 
ple. Frantic recruiting practices and reckless 
bidding up of starting salaries—financed largely 
hy government money for defense orders — are 
not the answer. There is need for earnest con- 
sideration of incentives for experienced scien- 
tists and engineers, who too often must look to 


sales or executive positions for adequate finan- . 


cial recognition. 


ladustry in many instances could make more ell: 
cient use of engineers and scientists by shifting work 
to technicians, clerical personnel and even machines. 
One company found that 15% of the time of an en- 
gineering design group was spent on routine jobs 
and that this valuable time could be saved by adding 
a technician and a clerical worker to the group. 
Other potential sources of technical manpower 
could be tapped more extensively to relieve the short- 
age. Very few women have entered what has been 
traditionally a man’s world. Negroes are only slowly 
gaining educational and employment opportunities 


in technical fields. And many experienced older men: 


can still give useful service. 


A Good Beginning 


Much is being accomplished aiready in efforts to 
attract more young perple into scientific and en- 
gineering careers. A summary of some of the things 
business is doing is presented above Other notable 
contributions are being made by such organizations 
as the professional engineering and scientific societies 
(especially through their manpower commissions), 
the National Science Foundation, the National Re- 
search Council, the National Education Association, 
the National Merit Scholarship Foundation and the 
Thomas Alva Edison Foundation. 

Results are beginning to appear in rising enroll. 
ments in engineering schools and technical institutes. 
Between 1951 and last year, according to McGraw. 
Hill’s annual survey of technical institutes, enroll- 
ments in these schools rose from 46,000 to a record 
67,000. Engineering enrollments rose in the same 
period from 166,000 to 243.000. A rising tide of 
graduates is already being made available to Ameri. 
can industry. 

This is a good beginning. But only with wider 
appreciation of the serious implications of the 
shortage of scientists and engineers and inten. 
sified efforts on the part of business, govern- 
ment and education to relieve the shortage can 
we hope to overcome this threat to our aational 
security and economic well-being. 


This is one of a series of editorials prepared by 
the McGraw-Hill Department of Economics to 
help increase public knowledge and under- 
standing of important nationwide developments 
of particular concern to the business and pro- 
fessional community served by our industriai 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 
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New Automatic Precipitator Contro/ by 


offers many vital advantages... 


WESTERN PRECIPITATION 


1 LONG LIFE 


This new control has indefinite 
life expectancy under all types of 
operating conditions. There are no 
tubes to replace, no high speed 
relays, counters, or timers to 
maintain. All circuitry consists of 
rugged ‘‘static’’ devices that have 
unusually long life! 


3 STABILITY 


Under short circuit, open 
circuit or other varying 
conditions, this control is 
completely stable and 
inherently trouble-free! 


RELIABILITY 


Optimum Precipitator power input 
is maintained regardless of 
operating conditions. The sensime 
control is simple, positive, atéw- 
rate—and automatically evaluates 
the spark ‘‘Power Value’’ (intensity 
and frequency) —not just frequency 


MODEST 
COST 


Modest initial cost coupled 
with negligible mainten- 
ance assure optimum oper- 
ating efficiency (therefore 
lower operating costs) 
throughout many years 
of continuous service. 


or intensity alone. 


Wruen using a Cottrell Precipitator for collecting dust, fume, fly ash or 
other suspensions from industrial gases, it is essential at all times to impress 
on the high voltage system the highest possible voltage and current without 
“flashover’’. Depending upon gas conditions, dust loading and other vari- 
able factors, the optimum voltage and current requirements vary widely 
from one minute to the next. Therefore, the vital importance of a simple, 
trouble-free and highly sensitive Precipitator Control is self-evident. 

This new Western Precipitation Automatic Precipitator Control —a 
product of the organization that has consistently led in the application of 
Cottrell Precipitators for industrial gas cleaning — combines vital advan- 
tages found in no other competitive equipment. Our nearest representa- 
tive will be glad to supply complete details. Or write direct! 


Why not modernize your present out-dated 
Precipitator installation? The Western 
Precipitation Automatic Precipitator Control 
can be installed on any Cottrell unit. For 
further information contact our nearest office! 


Western Precipitation Corporation 


Designers and Manufacturers of Equipment for Collection of Suspended Material from Gases 
..and Equipment for the Process Industries 


Main Offices: 1049 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 


Chrysler Building, New York 17 « 1 North La Salle Street Building, Chicago 2 « Oliver Building, 
Pittsburgh 22 « 3252 Peachtree Road N. E., Atlanta 5 * Hobart Building, San Francisco 4 
Precipitation Company of Canada Ltd., Dominion Square Building, Montreal 
Representatives in all principal cities 


COTTRELL Electrical Precipitators 
MULTICLONE Mechanical Collectors 
cmp Combination Units 
DUALAIRE Reverse-Jet Filters 
HOLO-FLITE Processors 
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In piping “specs” specify Sola-Flex 


EXPANSION JOINTS AND BELLOWS 
MADE IN ALL SIZES ANC VARIETIES 


POWER * DECEMBER 1956 


YOU BENEFIT many ways when you call for Sola-Flex expansion 
joints in a high or low pressure piping installation. Durable 
and economical, Sola-Flex joints are custom-engineered, 
based on advanced designs perfected by Solar. They are 
built of a variety of metals in a vast array of sizes, shapes 
and configurations. And Sola-Flex joints have been proven 
in service—in all types of installations throughout the petro- 
leum, utility, chemical, petrochemical, and other industries. 

Send for the latest Sola-Flex catalog—many pages of 
valuable data. Write Dept. C-104, Solar Aircraft Company, 
San Diego 12, California. 


SOLAR 


AIRCRAFT COMPANY DES MOINES 


Designers, Developers and Manufacturers *« Gas Turbines « Aircraft and 
Missile Components + Bellows + Controls + Coatings * Metal Alloy Products 
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is YOUR packing 


ae PALMETTO Pyramid or another 
packing in the PALMETTO Molded line is the 
answer for improved performance of your operat- 
ing equipment. Your nearest PALMETTO distribu- 
tor can service you promptly and properly and you 
will save through the vast selection of Greene, 
Tweed molds that eliminate tooling expense. For 
the molded packing that lasts longer, reduces down- 
time—consult the product descriptions below. 


PALMETTO PYRAMID ® is rugged, patterned on 


a square—will not twist or roll. This improved Vee-packing 
design is engineered for more efficient, longer lived sealing 
in pumps, valves, air and gas compressors, presses, cylinders 
and other hydraulic and pneumatic equipment. Automatic and 
self-sealing, Palmetto Pyramid = longer, more efficient 
sealing of hydraulic oil, air, hot or cold water, steam, hot 
oil, gas, gasoline—many solvents and chemicals. 


PALMETTO KUP ; highly efficient for piston as- 
semblies on inside packed piston pumps, pneumatic or hy- 
draulic be one Available in a variety of structures to seal 
the standard or new synthethic fluids. More resistant to heat 
than leather—will not dry out in air. 


1 PALMETTO U-RING, with its new and improved 
design offers a wide flare that seals in cylinders up to .030 


over nominal diameters. Available in a large number of 
popular sizes. 


For the name and location of the PALMETTO dis- 
tributor nearest you, see Greene, Tweed’s two-color 
insert at the head of the packing sec- 
tion in Thomas’ Register—or write. 


GREENE, TWEED & CO. 


NORTH WALES PENNSYLVANIA 


Write for.... 


Power's 


Reprint Folder 


...which gives 
SUMMARIES 


and 


PRICES 
on 


Power's 


information-packed 


REPORTS 


“the most useful condensed 
handbooks in the field.” 
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Greenlee cuts steam costs 18%-20% 
burning coal the modern way 


Consult an engineering firm 


Designing and building hundreds of heating and power installa- 
tions a year, qualified engineering firms can bring you the latest 
knowledge of fuel costs and equipment. If you are planning the 
construction of new heating or power facilities—or the remodel- 
ing of an existing installation—one of these concerns will work 
closely with your own engineering department to effect substan- 
tial savings not only in efficiency but in fuel economy over the years. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost fuel 
available ¢ Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar * Automatic coal and 
ash handling systems can cut your labor cost to a minimum. 
Coal is the safest fuel to store and use * No smoke or dust 
problems when coal is burned with modern equipment ¢ Be- 
tween America’s vast coal reserves and mechanized coal 
production methods, you can count on coal being plentiful 
and its price remaining stable. 


Expanding facilities at Greenlee Bros. & Company, 
Rockford, Illinois, created a problem common to 
many growing firms. The Company’s three old boilers 
had to operate continually at maximum capacity, so 
that a forced outage could hurt plant production. In 
addition, peak load operation with outmoded equip- 
ment resulted in high fuel costs. 

While the newest boiler was retained, Greenlee re- 
placed the other two with modern high-capacity units, 
including stokers, up-to-date controls and other equip- 
ment for more efficient operation. A new, pneumatic 
ash handling system was installed. Today Greenlee is 
getting 10%-20% more steam for each pound of coal 
burned and steam costs are down 18%-20%, saving 
Greenlee thousands of dollars every year. 


For further information or additional case histories 
showing how other plants have saved money burning 
coal, write to the address below. 


BITUMINOUS COAL INSTITUTE 


Southern Building Washington 5, D.C. 


era, 


WHERE TO Buy 


Featuring additional products specialties and services for power 


STEEL PIPE & TUBING 


@ CHROME MOLY 
@ CARBON STEEL @ STAINLESS 
Widest Range of Sizes & Specs in the U. 8. 

WRITE FOR STOCK LIST 


MIDCONTINENT TUBE SERVICE, =. 
2308 Cakton St., Evanston, Ill. 


@ CARBON MOLY 


All sizes up to 6” 
| 


"DOUBLE 
} 


This WHERE TO BUY section is a special classifi- 
cation for manufacturers desiring advertising in 
space units smaller than the minimum run of book 
display space. Space is available in this section in 
units frem one to four inches. Each advertisement 
is indexed. For low rates write: Classified Adver- 
tising Division. 

POWER, 330 West 42nd St., New York 36, N. Y. 


PROFESSIONAL SERVICES 


BLACK & VEATCH 


Consulting Engineers 


Electricity—W ater—Sewage—Industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 


1706 Broadway Kansas City 12, Missouri 


BURNS & McDONNELL 


Engineers—Architects—Consultants 


Kansas City, Mo. Phone 
P. O. Box 7088 DElmar 38-4375 


NO TIME TO EXPERIMENT... 


So why not save time by calling in 
a specialist who knows the ground 
you are exploring. 


POWER, meeting place of power 
men in all parts of the country, 
points the way to the solution of 
many power problems through its 
Professional Service Section. 


SEELYE STEVENSON VALUE & 
KNECHT 


Consulting Engineers 


Mechanical—Electrical—Civil 
Surveys Reports Design 
101 Park Avenue New York 17, N. Y. 


J. E. SIRRINE COMPANY 


Engineers 
Power Plant Consultations 
Design Reports 
Water Steam Utilization Plants 
Greenville South Carolina 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Design and Construction Supervision 
Mechanical « Electrical ¢ Structural 
Sanitary « Chemical Laboratory 
and E A 


LUTZ AND MAY COMPANY 


Consulting Engineers 


Steam, Gas & Diesel Power Station 
Pumping Plants—Electrie Systems 
Reports—Design—Appraisals 


STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 


327 S. La Salle Street Hershey Building 


Investigations — Reports — Design 
Procurement — Field Engineering 
Domestic and Foreign 


74 New Montgomery St., San Francisco 5, Calif. 


Purchasing 

Specialists in 
Accounting & Other 
231 So. La Salle St. cago 4 


New York Reading, Pa. Washington 1009 Baltimore Kansas City 6, Mo. Chicago 4, Illionis Muscatine, Iowa 
INTERNATIONAL PIONEER SERVICE SWANSON. WRIGHT & CO. 
ENGINEERING COMPANY, INC. & ENGINEERING CO. ENGINEERS LTD. 
Engineers Consulting and Design Engineers Consulting Engineers 


Industrial and Process 
Forest Products Industries 


tlart- 
Reports, Specifications, Designs, Supervision 


2210 West 12th Ave., Vancouver 9, B.C. CEdar 1154 


THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 
Utility Industrial Chemical 


1200 N. Broad St. Philadelphia 21, Pa. 


FRANK C. REYNOLDS 


Registered Consulting Engineer 


Surveys, Reports, design and construction 
supervision of air conditioning, heating, 
ventilating, oil and gas burners & con- 
trol systems. 


136 Liberty St. New York 6, N. Y. 


TIPPETT & GEE 
CONSULTING ENGINEERS 


Design—Studies—Supervision 
Power Stations—Transmission— Distribution 
Industrial Plants—Process 


301 White Building Abilene, Texas 


PETER F. LOFTUS CORPORATION 


SANDERSON & PORTER 


WATER SERVICE LABORATORIES, 


Engineers and Constructors 


885 Madison Ave., New York, N. Y. 
Chicago . . Houston . . London 
Paris . . The Hague . . Montreal 

Caracas . . Bombay 


SARGENT & LUNDY 
Engineers 


140 South Dearborn St. Chicago, Illinois 


Design and Consulting Engineers ENGINEERS INC, 
Electrical « Mechanical + Structural Design Specialists in Water Treatment 
Civil Thermodynamic Architectural for Corrosion Prevention 
Construction 
First National Bank Building Main Office: 
Pittsburgh 22, Pennsylvania New York New York 423 Ww. 126 St. New York 27, N. Y. 
THE LUMMUS COMPANY THE J. G. WHITE 


ENGINEERING CORPORATION 
Design-Construction-Reports-Appraisals 
80 Broad Street, New York 4 
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EMPLOYMENT OPPORTUNITIES 


The Advertisements In this section Include all employment oppertunitice—exesutive, management, technical, selling, offices, skilled. manual, ote. 


Positions Vacant 
Positions Wanted 
Part Time Work 


NATIONAL 
COVERAGE 


colum: 


The advertising rate is $25.00 per inch for all advertising 
pearing on other than a contract basis. Contract rates quoted 
on request. 

An advertising inch is 

ns—30 inches to 


Subject to Agency Commission. 


DISPLAYED 


measured %” vertically on a column—3 
page. 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 
RATES ——— 


$1.65 per 
count 5 
Box Numbers—counts as 1 Hine. 


Discount of 10% if tu 
full payment to mode tm e@vence for 


Not subject to Agency Commission. 


Employment Agencies 

Employment Services 

Labor Burcaus 
UNDISPLAYED 


Ink 
Te figure advance payment 


Send NEW ADS or Inquiries to Classified Ady. of Div. of POWER, P. 0. Box 12, New York 36, N. Y. for January issue closing December 10th 


Electrical 
Engineers 
Designers 


Offers you immediate long range engi- 
neering opportunity in 


San Francisco 
or 
Los Angeles, Calif. 


Engineers, designers and drafismen re- 
quired with the following experience: 


Electrical Sub-Station 
Hydro-Electric Power Plants 
Steam Electric Generating Station 


Liberal relocation allowances for you and 
your family. 


Send Resume to 
Manager of Employment & Placement 
Industrial Relations Division 


BECHTEL 
CORPORATION 
220 Bush Street 
San Francisco 4, Calif. 
For an Immediate personal interview you may phone: 
Paul Keating. Plaza 7-4400. New Yerk City 
Joe Braddick. Fairfax 8-2401, Houston. Texas 


Bill Miltiagn, Tucker (549, Les Angeles, Calif. 
Don Palmer, Douglas 2-4032, San Franciseo. Calif. 


MANAGER 


Thermal Power Plant 
Engineering 


Exceptional opportunity with major 
engineering firm for executive engi- 
neer with M.E. or E.E. degree 
(power option), 10 to 15 years 
progressive experience in design, 
layout and project engineering of 
thermal power plants. 


Excellent salary, live in mild West 
Coast climate, year around recrea- 
tion, new schools. Unique per- 
quisites—free family health plan, 
retirement, moving allowance, etc. 
Unlimited future, challenging as- 
signment. 

Write in strictest confidence, stating 
salary required. 


P-3505, POWER 
68 Pest St., San Francisco, Calif. 


SR. ELECTRICAL ENGINEER 
Foreign Employment 


For responsible staff position which involvés 
planning and staff engineering of new elec- 
trical power generation plants utilizing steam 
or gas com‘stion turbines and related facil- 
ities for major oi! installation in Saudi Arabia. 


Must be a graduate electrical engineer with 
proven supervisory ability with minimum ten 
years’ experience in planning, design and study 
of utilities systems, power generation, trans- 
mission, distribution and related work. Min- 
imum salary $1000 monthly plus allowances 
and generous benefits. 


Write outlining personal history and work ex- 
perience. Please include telephone number. 


Recruiting Supervisor, Box 181 


ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 


REPLIES (Box No.): Address to office nearest you 
c/o this publication Classified Adv. Div. 
NEW YORK: P. O. Box 12 (36) 
CHICAGO: 520 N. Michigan Ave. (11) 

SAN FRANCISCO: 68 Post St. (4) 


POSITION VACANT 
Superintendent, for modern, centralized con- 


trolled electric utility steam plant located in 


PERSONNEL MANAGERS 


NEED ENGINEERS 
TECHNICIANS? 


Write us today for a 
free copy of 


“RESERVOIR OF ENGINEERS 
& TECHNICAL MEN” 


It explains how you can pin point 
your employment advertisement to just 
those men with the job qualifications 
you want ... without wasting money 
on superfluous circulation. 


Classified Advertising Division 
McGraw-Hill Publishing Company, Inc. 
330 West 42nd St., New York 36, N. Y. 


southwestern state. Qualifications: Technical ed- 
ucation required and 5-10 years of responsible 
supervision of steam electric generating plants. 
In reply, state age, detailed experience, educa- 
tion, salary expected and availability date. All 
applications will be acknowledged. P-3467, 
Power. 


SELLING OPPORTUNITY OFFERED 


Manufacturer’s Ri tatives and Distributors 
—wanted to handle sales and service of minia- 
ture (14 H.P. up to 5 H.P.) electric steam gener- 
ators up to 100 Ibs. pressure—each unit bearing 
a Registered National Board of Boiler and 
P. V. I. Number, individually inspected under 
the miniature boiler code. We have specialized 
in this field for 10 yo and desire only men 
who know and work with steam, or equipment 
requiring steam for its operation. Please reply 
Box RW-3535, Power. 


SELLING OPPORTUNITIES WANTED 


Established sales resentative (three men), 
metropolitan New York City area desires addi- 
tional line, preferably for industria] and, or, 
utility boilers. RA-2590, Power. 


Sales engineer desires line of chemical solution 
proportioning pumps for metropolitan New York. 
SA-3510, Power. 


POWER * 
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CAN YOU SELL POWER PLANT 
ENGINEERING-CONSTRUCTION 
SERVICE? 


A major engineering firm now offers 
unique opportunity to the right power 
engineering-sales executive. Must have 
E.E. or M.E. degree, (power option), 10-15 
years experience in thermal power plant 
design, economic studies and sales, inti- 
mate knowledge of private and public 
power industry, acquaintance with key 
personnel in the industry. 


This man will have a managerial position 
of exceptional challenge, opportunity and 
reward. The salary is excellent and his 
family can live in a mild West Coast 
climate with year around recreational 
facilities and new schools. Included are 
free family health plan, retirement, mov- 
ing allowance, other perquisites. 


If interested, write in strictest confidence, 
stating salary required. 


P-3509, POWER 
68 Post St., San Francisco 4, Calif. 


(Additional Employment Advertising on following page) 
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EMPLOYMENT OPPORTUNITIES 


UTILITIES ENGINEER 


Chemical plant in Baltimore has open- 
ing for electrical or mechanical engineer 
to be in full charge of all steam and 
power production and distribution. Quali- 
fied to handle design and installation of 
power plant expansion. 


Please send resume of training and ex- 
perience to: 
Personnel Department 
Fairfield Chemical Division 
FOOD MACHINERY & 
CHEMICAL CORP. 
P.O. Box 1616, Baltimore 3, Md. 


Mechanical A 
Engineers 


Openings for graduate mechanical engineers 
with 3 to 5 years’ experience in boiler plant 
ard heating and piping design and project 
work for our high temperature hot water 
(SUPERTHERM) department. Previous experi- 
ence in hot water field not required but ap- 
plicants should have general knowledge of 
heat transfer problems. 


OPPORTUNITIES WILL BE 
GREAT SINCE WE INTEND TO] @ 
EXPAND THE DEPARTMENT... 


Write outlining work experience and per- 
sonal history. Replies will be held in strict- 
est confidence. 


MR, E. G. HANSEN 


J. 0. ROSS Engineering Corp. 


444 Madison Ave., New York 22, N. Y. 


RELOCATE IN HOUSTON, TEXAS 


Aggressive petroleum refinery has opening for 
graduate engineer as UTILITIES ENGINEER. 
Experience in power plant desirable. Duties 
to include boiler and furnace combustion and 
efficiencies, steam, power and gas distribution, 
cooling water control, etc. For application, 
write. 


P. O. BOX 5008 
HARRISBURG STATION 
HOUSTON 12, TEXAS 


SEARCHLIGHT SECTION 


Classitied Advertising) 


BUSINESS: 


OPPORTUNITIES’ 


USED OR RESALE 


An employment advertisement in this 
EMPLOYMENT OPPORTUNITIES section will 
help you find the engineers you need. It’s 
an inexpensive, time saving method of 
selecting competent personnel for every 
engineering job in the power field. 


WANTED 


B&W boilers sectional header type. Also fire 
tube boilers. Write to: 
A. ROBERT GIBERT 
P.O. Box 2702 
Mexico City, D.F. MEXICO 


STEA™ Sanors 


by a veteran SN ly issuing licenses 
the most practical work in this field. Many 
say-"There’s more in that little book than 
in all my others.” An editor-‘masterpiece.’ 
A supt.-‘It saved us thousands of dollars.” 
Also-‘Why don’t they tell us those things?’ 
All hands have sadly neglected basic facts 
herein explained for clear, safer judgment. 
You'll enjoy it. 4th Ed. Send $2.00 to 
1514 35th Ave 


The STEPLER Co. scotie 22, Wash. 


HYDROMATIC 
BRAKES 


(2)—manufactured by The Parkers- 
burg Rig And Reel Co. Type "S"—size 
32"—15 PSI—720 HP— 
5" shaft diameter. 


EQUAL TO NEW—TEST RUN ONLY 
The Boston Metals Co. 


313 E. BALTIMORE STREET 
Buitimore 2, Md. @ Lexington 9-1900 


WANTED 


Steam Engine Generator Sets + Turbines + Con. 
Boilers of Complete 


Power plants. 
PAUL OBERMAN 
1910 Deimar St. Louis, Mo. 


WANTED 
{ Used 7500 KW Steam Turbine Generator Turbine 
suitable for 600 PSIG at 750° F. Extraction at 160 
PSIG, condensing at 2” HG absolute. Comparable 
equipment at similar performance characteristics 
ean be considered. 
FLUOR MAINTENANCE INC. 

P.O. Box 791 Martinez, Calif. 


GET 2nd ENGINEER 
PAPERS IN 1 YEAR 


(Yes, get better stationary engineers License!) 


No correspondence school bother. Na- 
tionally-known Chief Stationary Engineer 
Frederick C. Walker's 100-Question, 100- 
Answer Bulletins give you the straight 
dope quick. Send $3 to Walker & Collins, 
524 Ashland Ave., Buffalo 22, N. Y. for 


- first set today. Keep working. Save year. 


500 HP PACKAGE BOILERS 


5—Ames Works, High Pressure Steam Ger 


EDR gating: constructed, Na- 
tional Board 1953. 


R. GELB & SONS, INC. 
US 22, UNION, N. J. Murdock 6-4900 


Available immediately 
NEW ELECTRIC MOTORS, 
CONTROLS, TRANSFORMERS 
Cash for your surplus new motors 
AJAX ELECTRIC MOTORS CO. 


Phone Long Distance 132 
61 Curlew St., Rochester, N. Y. 


750 KW Corliss Engine/Generator Set 
2000 KW, 480 V. Turbo/Generator Set 

42" & 48" Wide Belt Conveying Equipment 
_82,000# SPH, 500 PSI WT Boiler Brand new 
40 HP, 125 PSI BRAND NEW Packaged 


Boiler 
125 HP, 125 PSI Scotch Marine Boiler 
262 HP 2-pass Firebox Boiler 
H. & P. 6719 Etzel, St. Louis 14, Mo. 


Diesel Engines & Generators, Reconditioned 


(2)—General Motors 8-268A, diesel engines. com- 
plete, 450 H.P. @ 1200 RPM, direct connected 
Westinghouse 290 KW 120/240 Volt D.C. Generator 
(2)—General Motors 8-268A, diesel engines, com- 
plete, 450 H.P. @ 1200 RPM 


EASTERN SCRAP & SALVAGE CORPORATION 
65 Muirhead Ave., Trenton, N.J. Ph—Owen 5-635! 


FOR SALE 
1875 KW MOTOR GENERATOR SET 
1875 KW General Electric generator, 250 volts 
Electric synchronous motor, 60 cycle, 
11,600 600 RPM, with automatic 
switchgear, Excellent condition. 


Union Commerce Bidg., Cleveland 14, Ohio 


DIESEL GENERATOR—UNUSED 


875 KVA Chicago Pneumatic, 8 cylinder, 327 
RPM. Complete starting equipment and switch- 
gear. In stock. Immediate shipment. 


ALJON ELEC. DIESEL CO. 
904 Pacific St., Bklyn. 38, N. Y. 


DIESEL ENGINES — POWER MACHINERY 
100 KW to 1500 KW 


Diese! Generator Sets * Stationary ° 


Portable * Mobile Motors and Generators 


A. G. SCHOONMAKER COMPANY, INC. 


MAIN OFFICE: Box 516, Sausalito, Calif. 
el Sausalito 1600 


BRANCH: 50 Church St., N. Y. 7, N. Y. 
Digby 9-4350 


WORLD'S LARGEST INVENTORY 
NEW AND 


GUARANTEED 


REBUILT 
EQUIPMEN 


MOTORS TRANSFORMERS 


WRITE, WIRE GENERATORS DIESELS 
OR PHONE 

ELECTRIC EQUIPMENT co. 


D. (Long Distance) 65 
~~ROCHESTER 1, NEW YORK 


Explosion Proof Motor Headquarters 


POWER * DECEMBER 1956 


|| 
4 
| || 
: 
i 278 


SEARCHLIGHT SECTION 


MODERN 400 LB., 750 DEG. TURBINE-GENERATOR: 


The above G.E. 3750 KVA, 400{, 750 Deg. F. unit in excellent condition, complete. Generator 3/60/2300/4160 V. 
We also have in stock: 3750 KVA, 440 PSIG, 750 Deg. FIT, 3/60/2300/4160 V., Condensing. 3125 KVA, 
250/300 PSIG, (good for 400¢ with changes), 750 Deg. F. Automatic Extraction 50#, Condensing, 3/60/13 800 V. 


19701 James Couzens Hwy. 


CHARLES WEAVER 


Tel: BRoadway 3-1901 Detroit 35, Michigan 


1000 HP GAS ENGINES 


LOT OF ALLISON ENGINES— 
ALL IN EXCELLENT 
CONDITION 


SOME NEVER USED 


Can be operated on Natural Gas, Butane, 
Gasoline, etc. 


IMMEDIATE DELIVERY 
PERRY EQUIPMENT CORP. 


1422 N. Sixth Street 
St 4-7210 Phila. 22, Pa. 


BOILERS 


HI-PRESSURE 
Complete tock from 10-2,000 h. 
Nation’s largest inventory. New & Used. 
WABASH POWER EQUIPMENT 
31 E. CONGRESS, CHICAGO 5, HA 7-4855 


SINCE 1898 DEALERS IN DEPENDABLE RECONDITIONED 
ELECTRICAL MINING AND CONSTRUCTION EQUIPMENT 


500/550 VOLT DC MOTORS MOTORS—SYNCHRONOUS 
1—60 HP Westinghouse, SK 550 (3/60/2300) 


WD., 600 1—250 Electric, Type TS, Form AL, 
rame 
. “Tyee SK, 550 i—250 HP General Electric, Type ATI, Form B, 


PM RPM 
115/25 HP General CP. WD., Type 1—200 General Electric, T. TS, Form BL, 
RC, 400/600 he DC, 1500 5G883, Frame 7558, 
HP Genera cetrie, SR. WD., Type CVC, i—150 HP General Electric, TS, Form BL, 
Volts 1850 RPM Model 5G323, Frame 7556, RPM 900 


DC ARC WELDERS 
(550 Volt DC Motor Driven) MOTORS—SLIPRING 


aan) General Electric, 2—300 HP Type CW, 3/60/4000 
Volts DC, oom by 45 HP = RP 
SH. WD., Type RC-33 i a Grane Electric, Type MT, 3/60/2200 
estingheuse, Type SCF, Vv 1—250 HP General Electric, Type 1-M, 3/60/2300. 
00/1900 RI Meter Westinghouse T. 450 RPM 

SH. Wd., 450/650 Volts DC, 1500/1 1800. RP Type I-M, 3/60/4000 
1—300 Type CF-3, 40 HP Type CW, 3/60/2300 

its 1800/1900 1-200 HP General Electrie, Type 3/60/40. 


MORSE BROS. MACHINERY COMPANY 
2900 BRIGHTON BLVD., DENVER, COLORADO 


TRANSFORMERS 


3 15,000 KVA G.E. H-DHJ 
1/60/132,000Y x 13,800 
8.5% IMP. 4 taps above & below 


Automatic tap changing on the load 
All steel cases $3196049-50-51 


Excellent condition; very low price 
F.0.B. Milwaukee 


S. M. DAVIS 
510 La Salle St. Louis, Mo. 


SPECIAL OFFERINGS 


2—6000 CFM Ingersoll-Rand Type XHE—28 PSI size 3114 x 31% x 14 Horz. Duplex, 600 HP, 
300 RPM, 3 phase, 60 cycle, 4160 Volt, Unity P.F. complete with control panels—LATE— 
Condition llent diate shipment. 


2—New 200 HP Titusville—iron Fireman Scotch Boiler—Burrer Units, Heavy Oil Automatic 150 Ib. 


Tue O'Brien Macninery Co. 


ESTABLISHED 1915 


1939 W. CLEARFIELD ST. PHILADELPHIA 32, PA. 
Frank L. O'Brien, Jr., President & Treasurer 
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SEARCHLIGHT SECTION 


BELYEA RE-NU-BILT 


LARGE ELEC. POWER EQUIPMENT 
SELECTED STOCK ITEMS 


RE-NU-BILT—-GUARANTEED—RE-NU-BILT 


COMBINATION MILL DRIVES — 15/2500 HP 
D.C. MOTORS WITH M.G. SETS & CONTROLS 


Qu. MAKE TYPE VOLTS R.P.M. 
1—2200 HP G.E. MCK-12 600 400/590 
22001KW G.E. Syn 2300/4600 514 
1—1250 HP GE. MCF 600 600/750 
1000 KW G.B. = Syn. 2300/4600 7 
1—1000 HP G.E. CF-8 600 350/700 
1000 KW G.E. Syn. 2300/4160 720 
1— 225 Whse. SK-185 375 950/1200 
1— 200 KW Whse. Sa. Cage 440 1200 


ge 
ALSO MANY OTHER COMBINATIONS 


A. C. MOTORS—3 Ph. 60 Cy. 


SLIP RING 
Qu. H.P. Make Type Vo! 
2 1750 G.E. M-579BS 4800/2400 1800 
1 1500 G.E. MT 6600 
1 1500 G.E. MT 6900 1187 
1 1100 F.M.BB SF8068 4800/2400 1800 
1 1000 A.C. Mill 2300 40 
1 800 G.E. MT 2300 3 
1 750 G.EB. MT-573 200 1190 
1 700 Al. Ch. D.P. 2300 500 
1 500 Whee. cw 550 
1 400 Whse. cw 440 514 
1 400 Whse. CW-1218 2200 435 
1 350 G.B. -17A 440/2200 720 
1 250 G.E. MT-424¥ 4000 257 
1 250 A.C. 550 600 
1 200 G.E. IM 2200 580 
1 150 Whase. CW30E17 2300 435 
2 125 A.C. ANY 440 865 
SQUIRREL CAGE 
1 800 G.E. KT-573 2200 1180 
2 650 G.E. FT-559BY 440 3570 
2 450 Whee. CS-1420 2300/4150 354 
1 400 G.E. 1B-15B 2300 1165 
1 400 G.E. 0 500 
1 200 G.E. IK -17 440 580 
3 200 G.E. KT-557 440 1800 
1 150 Whse. 440 
SYNCHRONOUS 
1 7000 G.E. ATI 2240/6600 
1 4350 c.W. 3501-8L 13800/6900 14 
2 1750 G.E. ATI 2300 63600 
1 1750 G.E. 2300 900 
2 2000 Whse. 2300 120 
i TS-7557 300 
2200 
2 350 G.E. Ts 150 
M-G SETS—3 PH. 60 CY. 
oc AC 
Qu. K.W. Make RPM Volts Volts 
1 3000(3U) G.E. 514 600 bestest 4 
2 2000/2400 G.E. 450 250/300 2300/4600 
1 G.E. 500-25cg 660 1 
2 2000 G.E. 514 600 4600/2300 
1 1750/2100 G.E. 514 250/300 480 /2400 
1 1500 G.E. 729 600 6600/13200 
1 1500 G.EB. 514 250 3300/4800 
1 1000 G.E. 900 
3 1000 G.E. 720 600 6600/13200 
1 750 G.E. 720 275 6600/13200 
1 750 G.E. 720 125/250 2300/4600 
1 500 Whee. 900 125/250 
t 150 Whe. 1 2300 
1 150 Whse. 1200 275 2300 
WELDING M.G. SET 
Gen. Elec.—1100 Kva 0.7 p.f.—2300/4600 V, 3/60 
with 1750 Kva—.8 Vv. 3/60 
motor complete with exciter set and controls. 
TRANSFORMERS 
Qu. KVA Make Tyee. Ph. 
3000 OISC 3 007 160 
2500 Ch. OISC 3 ) 
2500 ALCh. Fur. 3 18800x147/113 
1000 G.E. OISC 1 13800x230/4 
500 G.B. BD 1 4800/2400/480 
500 Kubl GIsc 1 1 6900 
H 1 6900x230/460 
OISO 3 4160/480/270Y 
250 LM. OISC 1 14400/18800/240/120 


SLIP RING 60 Cy. 


H.P. Volts Speed 
800 2300 we. 900 
500 2300 G.E. 600 
450 0 Whse. 514 
400(2) 2300 G.E. 900 
400 200 Whse. 450 
300 4000/2300 G.E. 720 
300 440 G.E. (hoist) 600 
300 440 Whse, 3600 
250 200/440 G.E. 1200 
250 440/220 Whase. 600 
250 550/4 G.E. 1200 
225 4000 G.E. (hoist) 600 
200 440/2 Whse. 514 
200 2200/449 G.E. 600 
150 440/ Whee. 720 
150 2200/440 G.E. 600 
125 2200 G.E. 600 
SYNCHRONOUS MOTORS 3-Ph., 60 Cy. 
H.P. Volts Make In R.P.M. 
400 2200/440 GLE. A’ 
a 
300 2300/ G.E. he 720 
300 00/440 G.E. Ts 1200 
250 440/220 G.E. ATI 600 
150 440/220 G.E. Ts 720 
125 440/220 Whse. HR 400 
SQUIRREL CAGE MOTORS 
H.P. Ve Make T 
600 2200 G.E. 
500 2200/4000 Elliot 8c 1800 
350 440 G.E. KT 1200 
300(2) 2200 G.E. FT 3600 
300 74000 L. Allis FS 1800 
250 440/220 «GE. KT 720 
200 G.E. KT 
150 2200 Al. Chal. AR 1 
150 440/220 G.B. KT 720 
150 2200/440 KT 600 
150 2200/440 G.E. FT 1200 
125(2) 2200/440 Whse. X-proof 720 
1 2200/440 K 600 
100(2) 4000/2300 L. Allis ox 1200 


Condit, 5 KV outdoor 
1—400 Amp., R. 1.5 KV outdoor 
D. C. MOTORS 
H.P. Notte Make T 
iso 230 El. Ei, Dyn. Bore. 
150 230 


ret 
KW Make 


8a. 250 


00 
440/220 
4000/440 
440/220 
2200/440 


TRANSFORMERS 
1—1000 kva, Whse., 13, jhe 


Al Che 4 
00 kva, Al. Ch., 140. 330/10 New 


only partial listing 


stepHEN co. 


HARRY J. RICE, Pres. 
625 ADAMS ST., HOBOKEN 2, N. J. 


3750-KVA G.E., 4001, 750°F., Cond. New, 1941. 


3750-KVA. ELLIOT, 4401, 750°F., Cond., 2300/ 
4160-V. New, 1940. 


3125-KVA., 250/300¢, 750°F., Aut. Extr. 50% 
Cond. New, 1942. 


CHARLES WEAVER, M.E. 


19701 James Couzens Highway 


Detroit 35, Michigan 


FREQUENCY CHANGER SETS 
KW Make Freq. Voltage 
60/50/60 6600/11000/6600 
25/62.5 300 /2300 


2-768 C.F.M. (Actual) FULLER 2-STAGE ROTARY 
AIR COMPRESSORS - NEW 1953 


Size C-150-150H 100 Ibs. pressure 


Direct Synchronous Motor Driven with regulators, intercoolers, air-maze filter, silencer, 
Manze! mechanical lubricators, aftercoolers, essential piping, valves, air receiver. 


Motor Control: GE Limitamp Synchronous motor starters, 400 amp ITE 5 KV interruptive 
IMMEDIATE SHIPMENT 


L. J. LAND, INC. 


switch, 


144 Grand St. 


Phone CAnal 6-6976 


New York 13, N. Y. 


/ 
25/58. 
35/60 11000/2800 
TURBO GENERATORS 
&. Make 

Condensing 425 — ¥.T.T. 

4000 V Direct con, 
U.8.P. 6/20% G, Ext. Surface 


BELYEA COMPANY, INC. 


43 Howell St., Jersey City 6, N. J. 


redesigned. Ask for our price schedule. 


—-TRANSFORMERS- 


BOUGHT AND SOLD 


We carry a large stock of rebuilt and guaranteed transformers, and invite your 
inquiries. 


Custom-built transformers and coils manufactured to your specifications. 
Expert Repair Service—all makes and sizes of transformers rewound, repaired and 


THE ELECTRIC SERVICE CO., INC. 


5318 Hetzel St, 


40 Years’ Dependable Service 


Cincianati 27, Ohio 


280 
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ee 37 Years Dependable Service 
A. C. GENERATORS 
eee 1—320 kva, 660 rpm 2300/440/220 V., G.E. 
a 1—300 kva, 900 rpm, 2200 V., Whse. 
4 1—225 kva, 60 rpm, 220/440 V., G.E. 
1—200 kva, 720 rpm, 2200/440 V., G.E. (Ball) 
1—187 kva, 1200 rpm, 2200/440 V., Whee. 
CIRCUIT BREAKERS 
Bs. 2—2000 amp. GG B., 8 pole, 600 V. 
- 2—1600 amp. ITE, 3 pole, 600 V. 
Speed 
800 
600 
50 
" 3— 500 kva, G.E., 13,800—2300 V. 
, 3— 333 kva, G.E., 13,800—2300 V. 
- 3— 333 kva, G.B., 2400—480 V. 
j 2— 300 kva, G.E., 4150—240 V., 3 ph., Pyr. 
8— 200 kva, G.E., 2400—120/240 V. 
2 £00—2300_V. 
: 3— 1 
3— 1 
1 
bye 
Qu. 
— 
4 


SPECIALS 


5000 KVA TURBO GENERATOR, con- 
densing, 450 PSI. 


STOCK. 


200 KW MG SET, 250 Volts DC, 2300/ | | 
3/60, with panels. ; 
6300 sq. ft. CONDENSER. 
300 Allis Ch. b.b. EW 350 000 
700 HP Ideal Synch. MOTOR 4150/ 200 Reliance 1400-7 220 a 
2 jen. lec. 
2400, 514 RPM & panel. 113 cr 1S1-F 230 500 
TYPE ES1, I.R. COMPRESSOR ie Rellance 550 1000/1800 
ellance 
0 PSI. 100 HP Motor. G.E. dynamom. TLC-50 230 1000/4000 
SK-200 230  400/1000 
Century -92 230 6690/1350 
L Ss 1s Mone bb. 115 1600 
E. / 
153 UNI TER 50 b.b. D-93 350 
HP NION WA TUBE, 160 PSI. 40 Heliance 131.1 530 soot 
250 HP B&W, 150 eae 
Pai. MOTOR-GENERATOR SETS 
" ‘ KW Mfr. Inpu Output V. 
4’ x 135’ STEEL STACKS. Gen Elec. 260 
HEI e. 4 
yhse. 
80,000 LB. ERIE. 250 PSI. 175 Gen. Elec. 220/440 AC 250 DC 
WIRE—PHONE—WRITE 100 Whs “720/440 AC 250 DC 
75 G-.E. converter 440 AC 250 DC 
HEAT & POWER CO., INC. bo OW 330/440 AC 250 be 
- 42nd St., New York 17, N. Y. 
¥ K Mfr Volts Speed 
(Machinery & Equipment Merchants! 200 Reliance 350 «1200 
150 Whse SK-184 250 ©1150 
150 Cr, Wh. D 650 
100 900 
FOR SALE 75 Whee. b.b. K- 12 
60 Allis Ch. (8)  B-146 250 1500 
18 NEW TURBINES 40 Gen. Elec. RC 250 = «1750 


4 horizontal, 14 vertical, Westinghouse 


Driving forced draft blowers—capacities rang- 
ing from 39000 to 56000 CFM and 16” to 24” % 
pressure. Steam pressures 360 to 575#, back $e 
pressure 107. 


Will sell turbines separately if desired. Price 
reasonable 


Also—1—250 KW GE turbo generator unit, 3 
phase, 60 cycle, 440 volt. Used one year. 


G. M. DeROSE 

2457 WOODWARD AVE. 

408 DONOVAN BLDG. 
DETROIT 1, MICH. 


‘CHECK WITH 
_Waener FIRST! 


housands of Motors. & Generators 


EVERY MACHINE COVERED BY 
‘THE WAGNER GUARANTEE 


HP ae bu Type Volts Speed 
700 GLE. Slipring 220/440 1800 
600 G.E. Slipring 2300 600 
590 Slipring 2200 450 
450 Allis Ch. Synch. 400 
400 Whse. (2) Synch 2200 1800 


TRANSFORMERS—6—167KVA Allis Ch. dry type, 1 ph. 
60 cy. 2400/4160—240/480V., 


Whse. Sq. Cage 2200 514 
00 Marathon (2) Sq. Cage 2200 3600 

Whse. Sg. Cage 2200/440 1200 
G.E. Sg. Cage 2 1800 
El. (2) Syneh, 2200/440 360 

Synch. 1200 
G. f Slipring 40 450 
Ch. » 2200/440 T20 
G.E Slipring 40 1800 
Sq. Cage 2200/440 1200 
Gen. Elec. Sq. Cage 440 3600 
G.E Slipring 220/440 720 
Gen. Elec. Syn 220/440 450 
Whse. Slipring 40 1200 
G.E Sq. Cage 2200 1800 
Allis Ch. Synch. 440 360 
G.E Synch. 220/440 
G.E. b.b Sa. Cag 200/4 1200 

. (2) Slipring 2200 

Reliance b.b. Sq. Cage 220/440 1 
Allis Slipring 0 

en. Elec. Sq. Cage 220/440 720 
Cr. Wh. Sq. Cage 220/440 

yhse. Sq. Cage 2200/440 900 
G.E. (2) Sq. Cage 2200 514 
G.E. (2) Synch. 220/440 
El. Machy. Synch. 220/440 
G.E. (4) Slipring 200/440 
G.E. (2) Sq. Cage 2200/440 720 
Cr. Wheeler Sq. Cage 0/440 
G.E. Slip Ring 220/440 
Whse. TEFC 2200/440 720 
os TEFC 220/440 

ea 


SEARCHLIGHT SECTION 


. MOTORS — 60 CYCLE 


FREE ... Wagner Motor-Gram pub- 
lished four times a year... contains 
complete stock list and “bargain 
corner” specials ... send for latest 


1435 W. RANDOLPH 
CHICAGO 7, 1LLINOI 


FOR SALE 


5—OIL CIRCUIT BREAKERS 


Whse. late type, outdoor type, De-lon Grid, 
T.P.S.T., Rated 161000 V., 1200 amps., 60 cy., 
3 ph., Type GO-3, Interr. Duty 1,500,000 KVA. 


Fully complete—Cond. like new. 
Price and further inf. upon request. 


PHILADELPHIA 


TRANSFORMER CO. 
Box 566 Dalton, Pq 


B & W BOILER 
66500#-Hr., 6507, 750°F. 4-DRUM STERLING 
TYPE. Complete in all Respects. 

CHARLES WEAVER, M.E. 


19701 JAMES COUZENS HIGHWAY 
‘+ DETROIT 35, MICHIGAN 


4600 KW GENERATOR 


GENERAL ELECTRIC, TYPE ATB-2, 3 PHASE, 
93-1/3 CYCLE, 2700 VOLTS, 5600 RPM, (ALSO 
3/60/1700V at 3600 RPM.) USED. 


& SALVAGE CORP. 
Muirhead Ave., ry N. J. 
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Completely equipped with National Air Oil steam atomizing 
reverse firing burners, oil flow meter, gauges, reduced draft 
fan with stack, blowdown valves, dual oil preheater set with 
steam and electric fuel oil pumps, strainers, gauges steam 
pressure reducing valves etc. 


For further information contact Mr. James Stover 


STEPHEN-LEEDOM CARPET CO., INC. 


FOR SALE== 
E. Keeler Steam Generating Boiler CP Type 


Rated 300-horsepower—will develop 23,000 pounds per hour. 
2546 sq. ft. of heating surface. 

454 sq. ft. water wall heating surface. 
160% maximum steam working pressure—arranged for heavy 
oil firing. 


_ Two steam boiler feed pumps (Union Steam Co.) either of 
which will develop full rating of boiler. 


Beaver Street 
Bristol, Pennsylvania 


‘ 
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q 100 Whee. TEFC Sq. Cage 220/440 ay 
100 Whse. (2) Sq Cage 2200 
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; SEARCHLIGHT SECTION 


Rebuilt 
HEMPHILL Guaranteed EQUIPMENT SIE 
TRANSFORMERS—60 CYCLE SQUIRREL CAGE 2 
Qu KVA Make Type Phase Voltages Qu HP Make Speed Type Volts orlads B 
2 0 GER H 1 -120/2 1 40 Wagner 1750 CP TERC 220/440 
1 150 HT 3 4150¥.220/440 920/440 
2 250 Pyranol 1 Howell 1170 220/440 95 CEM 1800 PS! Chicage TCBS 
2 250° West 1 GB} 203 GEM 300 PSI Penn AT 
3 200 GE H-KD ‘13800/12420/4600- ! 100 eat. 1160 334 CEM 100 PSI ( 
240/480 1 150 GB. 268 CFM 500 PSI 10-4¥x10 Ingersoll X 
3 200 GLE. H 1 1800/15600-220/440 2 250 G.E. 1790 K.-T.E.F.C. 2300 Yoxi0 Ingersoll XO 
1 150 Eisler 0a 1 4160-240/480 1 25 GE. 1200 KTSS9BS 3200 nil 
150 West. 1 2400/4160-460/230/ 2 300 1800 $52 CEM 100 in jersoll KRB 
= ; 11 MOTOR GENERATOR SETS 502 CFM 125 PSI 12x18 Chie 
GE Hs 2400/4160-240/480 Volts 676 CFM 100 PSI 
% Hy i? 2400/4160% 120/240 Qu. K.W. Make Speed DC AC i546 CFM 100 PSI CP—OCE 250 HP 
SYNCHRONOUS MOTORS wn. 2018 CFM Vacuum 26x11 Ing 
a Qu HP Make Speed Type Volts 1 175 West. 1200 125 4150 Syn. 
1 100 900 Ts 1 300 2300/4160Y 8.R. 
D. 230 Vout ‘MOTOR 
1 
2 150 HP Speed Type 
1 150 West. 900 229} 75 Cw. 900 
300 E.M. 720 TEFC 1 125 GE. 1700 RC 
i 500 West. 4 R 150 C.W. 900 we 
1 1000 West. 360 Mill 2300/4150 } 250 Allis Ch. 1750 ‘Tetephone UNion 5-448: 
SLIP RING MOTORS He MOTORS 
Qu Make Speed T v 
1 60 1300 Complete Switchboard Design & Construction 
$9 900 AY 220 FOR POWER GENERATORS—GAS OR DIESEL 
3 150 Ailis-Ch. 1800 AY RW 380 HEMPHILL+.CO. USED & REBUILT EQUIPMENT 
440 UNIVERSAL POWER ENGINEERING CO. 
1 350 Wert. 1300 HE 217 Colden St., Jersey City, N. J. 
500 G.E. 1200 2400/4150 PHONE NEW. 


: DElaware 2-8300 


3500 KW MG SETS 


ae 5—3500 KW, 3 Unit, Allis-Chalmers, Motor Generator Sets. Each consisting of: 
2—1750 KW, 250/350 Volts parallel, 500/700 Volts series, 514 RPM, 500 Amp, 20 KW exciters. 
_ Type HCC, rated continuous at 40 Deg. C. Allis-Chalmers DC Generators A 600 HP 5 
with Class B Insulation, separately excited, direct connected in the center to: 1—Melntosh-Seymour (Alco) El 
1—5000 HP, 3730 KW, 13800 Volts (6900 Volts), 3 Phase, 60 Cycle, 514 RPM, cyl. 225 RPM, 500 KVA General Elec- 
162 Amps, Allis-Chalmers, Synchronous Motor with Class B Insulation, rated tric 3 phase, 25 or 60 cycle alterna- 
continuous at 40 Deg. C. Rise. tor. 15 KW exciter. 
The Motor Generator Set is equipped with a 40 KW 514 RPM, 250 Volt, DC Complete plant installation with all accessories. 
Exciter and a 10 KW, 514 RPM, 250 Volt, Allis-Chalmers DC Exciter. Priced ottractively. With or without generaters. 
All mounted on a structural steel base approximately 27’ long x 11’ wide. MISSISSIPP] VALLEY EQUIPMENT CO. 
These Units are of the very latest type and desgn—condition excellent—were used only 507 Locust St. @ St. Louis 1, Mo. 
a short time—AC and DC Switchgear available. 
For any additional information and price, please contact one of the following dealers 
closest to you: 
MOORHEAD ELECTRICAL MACHINERY CO. 120 Noblestown Rd., Oakdale TURBO-GENERATORS 
(Pittsburgh District), Pennsylvania. 
BRAZOS ENGINEERING CO., INC., P.O. Box 9114, Houston, Texas 
DUQUESNE ELECTRIC & MFG. CO., 6428 Hamilton Avenue, Pittsburgh 6, Pa. 
T. B. MacCABE COMPANY, 4300 Clarissa Street, Philadelphia 40, Penna. 2000 KW Allis, Cond. 3/60/2400 V. 


3600 RPM 400 PSIG 600g TT 
1000 KW G.E. Cond. Extr. 3/60/480 V 


3 NEW BOILERS 


BREW, WOLTMAN & CO., INC. 


Available at fraction of new cost 50 Church St., New York 7, New York 
BABCOCK & WILCOX single uptake controlled superheat marine 
type express boilers, 3 drums, with economizers. BOILERS FOR SALE 
gned 634 Ibs. Steam te 850°F 7700 160 PSI, 

Desi pressure ..... mperature ............. 
Operating pressure ...... 550 lbs. Furnace volume 1473 cu. ft. buckwheat fred, pas 
3 Superheated steam........ 221,000 Ibs./hr. Total generating surface... 9338 sq. ft. EASTERN SCRAP & SALVAGE CORP. 

shen ......... $2,000 curlace .......... 1620 sq. ft. 

Full power total ............ 253,000 Ibs./hr. Economizer surface ............ 3843 sq. ft. 

_ transportation. MODERN POWER PLANT 


2500 KVA a Turbine Generator 3/60-2300/4160 
volt, 400% 750° BTT, complete with boiler, super- 


HUGO NEU CORPORATION 


45 Nassau St. Tel: REctor 2-1334 New York 5, N. Y. wae Bee le Cele. 
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SLIP_RING SLIP_RING SQUIRREL CAGE . C. 
MOTORS MOTORS MOTORS 
$K-220 


3 phase, 60 cycle, 220 or 440 volts 
poaii0300 volts or hiaher) Crane & Holst Service 3 phase, 60 eyele, 220 or 440 volts 


(*2300 volts or higher) 
TYPE SPEED 3 phase, 60 cycle, 220 or 440 volts MAKE TYPE 
TYPE 


*Al-Ch. (3) 
MTC-5552 *Al-Ch. 
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DYNAMOMETERS 


250 VOLT DC WITH PANELS 
AND GRID RESISTORS 


H.P. MAKE TYPE SPEED 
G.E. TLC-50 3500/5000 

Wests. "Ble ek SK-151 7380/4000 
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PLATERS 


MAKE VOLTS 
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CHICAGO Etctuc CERMAK RD., CHICAGO 8, ILL. 


BOILER FEED PUMPS 
STEAM TURBINE DRIVEN 


ee DIESEL ELECTRIC GENERATING SET 
OFFERED AT CONSIDERABLE SAVING 
Laval 


e 
Worth. (2) 


MOTOR DRIVEN FAIRBANKS 
MORSE 


MODEL 
UNDERWRITERS FIRE PUMP 
TFH Stage Mtg. 33E1 ® 


MOTOR DRIVEN SAND PUMPS 20 KW to 
NASH HYTOR COMPRESSORS 


(4) £2, 10g pressure, 240 WORTHINGTON BB5 100 KW— 600 RPM 3/60/480 


860 R.P.M., 180 C.F.M., when used as 


Pam” ENTERPRIZE DSX-26 300 KW— 720 RPM 3/60/480 


het water 
ape. 


Good 

This Is only a Nave und listing of pumps carried In 

stock. reds of other pumps, 

sors, and uipment. Don’t us w we 
have, write and fell us whet you want a 
PHILADELPHIA TRANSFORMER CO. 

Box 566 Dalton, Pa. 


Catt Los NEvode 6- 987) 


A.C. TURBO GENERATORS 
3/8308 Va POWER PLANT EQUIPMENT 
3600 RPM, direct connected, 190 PSI, non. 
condensing ATI, 3/60/450 Volts SPECIAL OFFERINGS 


10071 540/615 PSI at 322° F, condens- Auto. Extraction—208 

ing (US' ED)’ 450 KVA—13,800/208 Velts—3 ph.—(network) 


EASTERN FB cg a A. LEE ELLIS CO., U. S. Machy. Bldg., 140 Federal St., Boston 10, Mass: 


Muirhead Ave., Trenton, N. J. 
PHONE--OWen 5-E6351 THE BUYERS MUST BE SATISFIED—ALWAYS 


- 
: 4 (ie 
SEARCHLIGHT SECTION 
GUARANTEED REBUILT POWER EQUIPMENT a 
SPEED 
12 500/1500 
32 800 
Westg. SK-133 575 
5 Westg. SK-I51L 250/1000 
M.G. SETS Lag 
MAKE A.C. D.C. 
500 Westg. 2300 125/250 
409 ALC. 2300 120/240 
200 Westy. 2300/4000 250/275 
150 2300 125/25" 
150 A.C. 2300 275 
150 Westg. 2300 125, 
150 440 275 
1000/500 Chandy. 12/24—220/440 100 G.E. KT-553 1200 100 Elec. Mech. 440 125 
MODERN SLOW SPEED 
GPM TFH 
450 892 
500 850 
200 1375 
200 850 ae: 
190 1320 
700 1550 6 Worth. = ALL 
NATIONAL METAL & STEEL CORP 
4 


ADVERTISERS INDEX 


This index is a service to readers. Every effort is made to maintain its accuracy, but POWER cannot assume 
When a star appears after the name, the advertisement does not appear in this issue but appeared in 


responsibility tor errors or omissions. 
an issue within the previous three months. 


Air Preheater Corp. ............... .... 176 52 Goodrich Industrial Products Co., B. F... 286 
238 Clark Bros. Co. ......... * Goulds Pumps, Inc. 
Alken-Murray Corp. ................... # Cleaver-Brooks Co. (Boiler Div.) ....... * Green Fire Brick Co., A. P. ........... 171 
Al'en-Sherman-Hoff ad Cleveland Vibrator Co. ................. 203 Greene, Tweed & Co. .................. 274 
Allis-Chalmers Mfg. C Cochrane Corporation Ste commu 223 Grinnell Company ............ Third Cover 
22, 44, 51A-S1B, 57, 60, 163 *  Galf Off Corp. ...... 
Allpax Company, Inc. .................. 212 Combustion Engineering, Me. ch 24-25 
Aluminum Company of America ........ ad Condenser Service & Engrg. Co. ....... 248 
American Blower Corp. ............... 28-29 
American Engineering Cook's Sons, Ince Adam... Hagan Corporation 26087 
American Pulverizer Co. ................ 210 Copes-Vulcan Div., Halstead & Mitchell ........... as 
Ames Iron Works, Ins. ................. 187 Blaw-Knox Company ............ 14-15, 229 Harbison-Walker Refractories Co. .......  ° 
Anchor Packing Co. 175 Coppus Engineering Corp. .............- * Hays Corporation 51 
Arkansas Fuel Oil Co. .................. 54 Corning Glass Works ................. & Petterson, Inc. 201 
Armstrong Cork Company .............. * Crane Company .................. 4, 213-214 Hilliard Corp. 
Armstrong Machine Works ............. 151 Crane Packing Company ............... * Hille-MecCamna Co. ....-....-.....++::. “4 
Atomics International, Div. of Crawford Fitting Co. Mig. Corp. 
North American Aviation, Inc. ........ * Croll-Reynolds Engineering Co., Inc..... 46 
Automatic Steam Products Corp. ....... * Cyclotherm Div., 
Automatic Switch Co. .......... National-U. S. Radiator Corp. ......... 
I-T-E Cireuit Breaker Co. 
Babbitt Steam Specialty Co... 284 Darling Valve & Mfg. Co. .. Water Treatment 
International Nickel Co., Inc. ...... 251, 264 
Babcock & Wilcox Co. 149 Irving Subway Grating Co., Inc. ......... 234 
(Tubular Products Div.) ............. 173  Delavel Steam Turbine Co. 2, 247 
Babcock & Wilcox Co. (Tubular Products ge 
169 Diamond Power Specialty Corp. Jeffrey Mfg. Co. ..... * 
Dow Corning Corp. ...... Jerguson Gage & Valve Co. ........... 246 
& Oe. 209 Jones & Laughlin Steel Corp. ........ . 
Belmont Packing & Rubber Co. ........ Joy Mfg. Company ...... 
Edward Valves, Inc. ..... 45, 47 Kaiser Aluminum & Chemical Sales, Inc. * 
Bituminous Coal Institute .............. 275 Electric Cord Company Keasbey & Mattison 265 
Black, Sivalls & Bryson, Inc. ............ 59 Electric Machinery Mfg. Co. .......... Keeler Company, BE. 
Boiler Tube Co. of America ............ 212 Electric Storage Battery Co., Kennedy-Van-Saun Mfg. & Engrg. Corp... * 
Bonney Forge & Tool Works ........... bd Exide Industrial Div. ....... 
Bridgeport Brass Co. ................... 260 Elgin Softener Corp. .................. 257 Ricker Ines S18 
Bros Boiler & Mfg. Co., Elliott Company. . Second Cover,. . 16-17, 192 Kirk & Blum Mfg. 
Brown Boveri Corp. Engineer Company ..................... 236 Kli 228 
Buell Engineering Co. ................. 252 Enos Coal Miming Co. .................. bd Klipfel Walves, Ime. ................+:. 239 
Buffalo Forge Co. ....................40-41 153 Klockner-Humboldt-Deats AG. Koln .... 
Erie City Iron Works ................. 10-11 Koppers Co., Inc. 
Bussmann Mfg. Co. .................... 70-71 Ernst Water Column & Gage Co.... 242, 276 (Acromaster Fans) ................... . 
Byers Company, A. M. ................. * K Co., Inc. 
Byron Jackson Pumps, Inc. ............ 193 250 
Ine. 
Canton Stoker Corp. .................... Gasket Co... 
(Piston Ring & Seal Dept.) .......... 
Catawissa Valve & Fittings Co. ........ * Company. 232 
Chapman Valve Mfg. Co. ............... 269 33 
Chase Brass & Copper Co. ............... 62 Layne & Bowler Pump Co. ............ he 
Chesapeake & Ohio Railway ......... Leeds & Northrup Co. ................. 
Chicago Pneumatic Tool Co. .......... 158-159 General Electri Co. Link-Belt Company 1 
Chicago-Wilcox Mfg. Co. ............... 234 (Apparatus Dept.) AiR 30-31, 197 Liquidometer Corp. .......--..---+s005 186 
General Motors Co Lockett & Company, Ltd., A. M. ....... 
Cities Gorvies Of Ce. 54 Eleetro Lamkenheimer Company ............... 
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Manning, Maxwell & Moore, Inc. 
Markal Company 

Marley Company 

Marsh Corp., James P. 


Matyland Shipbuilding & Drydock 
(Industrial Products Div.) 


Mason-Neilan Regulator Co. .. 

McDonnell & Miller, Inc. ...... 
McGraw-Hill Book Co. 

McKiernan-Terry Corp. 

MeNally-Pittsburg Mfg. Corp. ... 

Mercoid Corp. 

Midcontinent Tube Service, Inc. 

Midwest Piping Co., Inc. ............... 38-39 
Mine Safety Appliance Co. 


Misineapolis-Honeywell Regulator Co., 
Industrial Div. 


Murray Iron Works Co. .... 
Murray Mfg. Co., D. J. 


National Airoil Burner Co., Inc. 
National Aluminate Corp. 
National Conveyors Co., Inc. 


National Exposition of Power & 
M nical Engrg. ... 


National Tube Div. 
Niagara Blower Co. 
Nicholson & Co., W. H. 
Nordberg Mfg. Co. .. 
Norris & Associates, R. S 
Norton Company 


Ohio Brass Co. ...... 
Ohio Injector Co. _.. 
Okonite Co. . 


Olin Mathieson Chemical Corp., 
Industrial Chemical Div. 


Orr & Sembower, Inc. .. 


Panellit, Inc. 
Peabody Baginecring Corp. 
Peerless Pump Div. 

Food Machy. & Chemical Corp. 


Pennsylvania Flexible Metallic 


Pennsylvania Pump & Compreseee 
Permutit Company 
Perolin Company, Inc. 
Philadelphia Gear Works . 
Co. (Flange & Forging 


Pittsburgh Piping & Equipment 
Plant Maintenance & Engineering Show.. 58 
50 
Pritchard & Co., J. F. 202, 203 


Raybestos-Manhattan, Inc. 
Manhattan Rubber Div. 


Raybestos-Manhattan, Inc. 
Packing Div. 

Republic Flow Meters Co. 

Republic Steel Corp. 

Research-Cottrell, Inc. ‘ 

Revere Copper & Brass, Inc. 

Riec-Wil Incorporated 

Ridge Tool Co. ...... 

Riley Stoker Corporation| 


Rohm & Haas Co 
(Resinous Products Div.) 


Ross Heat Exchanger Div. 


Sinclair Refining Co. 
Smith Company, 8. 
Smith Corporation, A. 0. ... 
Socony Mobil Co., Inc 


Standard Oil Co. of Indiana ... 

Standard Steel Spring Div.. 
Rockwell Spring & Axle Co. ... 

Stephens-Adamson Mfg. Co. 


Stickle Steam Specialties Co. ... 
Stillwater Clay Products Co., 


Stillwater Conduit Div. 

Stock Equipment Co. 

Stone & Webster Engrg. Co. ... 
Strong, Carlisle & Hammond Co. .. 


Taylor Instrument Companies _.. 
Taylor & Company, W. A. ...... 
Terry Steam Turbine Co. . 

Texas Company 


Titusville Iron Works Co. 
Div. of Struthers-Wells ..- 


Todd Shipyards Corp., Products Div. bd 


Union Asbestos & Rubber Co. ... 

Union Iron Works 

U. 8S. Electrical Motors, Inc. ..... 

United States Gasket Co. ..... 

United States Rubber Co. 
(Mechanical Goods Div.) 

United States Steel Corp. 


Viking Pump Co. 
Virginia Gear & Machine Corp. ....... 230 
Vis-A-Plug, Ine. 


W-S Fittings Div 
H. K. Porter Company, er 220 


W-K-M Manufacturing Company, Inc.... 225 
Wallace & Tiernan, Inc. 

Walworth Company 

Warren Steam Pump Company, Inc. .... 


Westinghouse Electric Corp. 
Westinghouse — Corp. 


are 


Wickes Boiler Co. .......... 

Wiedeke Co., Gustav 
Inc., Themes C. ..... 
Wing Mfg. Co., L. J. 

Worthington Corp. 

Wright-Austin Co. 


-nweeee 


Yarnall-Waring Company . 18-19, 143 


Ziegler & Co., G. S. 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Manager 


EMPLOYMENT OPPORTUNITIES. .277, 278 


EDUCATIONAL 


. 278-283 


ADVERTISERS INDEX 


Ajax Electric Motor Co. 

Aljon Electric Diesel Co. oe 

American. Air Compressor Corp. 

Arabian American Oil Co. ............. 277 
Bechtel Corp. 

Belyea Co., Inc. .......... 

Boston Metals Co., Inc. 

Brew-Woltman & Co., 

Chicago Electric Co. 

Davis Co., S. M. 

DeRose, G. M. 

Duquesne Electric & Manufacturing Co. 282 
Eastern Scrap & Salvage Corp. 


Electric Equipment Co. 
Electric Equipment & Engineering Co... 282 
Electric Service Co., Inc. ............... 280 


278, 281, 282, 283 
278 


Fluor Maintenance Inc. 
Food Machinery & Chemical Corp. 


H & P Machinery Co. 

Hall & Co., Stephen ...... 

Heat & Power Co., Inc. ........ 
Hemphill & Co., Inc. heer 
International Power Machinery Co. 
Land L. J. 

Mississippi Valley Equipment Co. 

Morse Brothers Machinery Corp. 
National Metal & Steel Corp. 

Neu Corp., Hugo 

O’Brien Machinery Cs. The 

Perry Equipment Corp. 

Philadelphia Transformer Co. 

Ross Engineering Corp., J. O. 


Universal Power Engineering Co. 
Wabash Power Equipment Co. 


Weaver, Charles ................ 
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© Universal Atlas Cement Co. ............ 268 
Solar Aircraft Co. .................... 278 
Vogt Machine Co., Henry ..... 
206 Western Precipitation Corp. ............ 272 
Wheeler Mfg. Co., C. H. ............... 
_..157, 226 @ Wheve to Buy 
Tube-Turns, Inc. ...................195-196 
24 
215 
198 
253 
230 
278 
EQUIPMENT Gilbert, A. Robert ......... obese ee 
(Used or Surplus New) 
86-87 
: 114-115 
Schoonmaker Co., Inc., A. G. .......... 278 
Roto Div. of Elliott Co. Stephen-Leedom Carpet Co., Inc. 
iy Scam Instrument Corp. ................. * Wagner Co., Arthur ................... 281 A 
Schaub Engrg. Co., Fred H. ........... * Welles @ 
Geovlll Mig. Co. 280, 281 
285 


Machine 


B. F. Goodrich improvements in rubber brought extra savings 


Problem: This machine that cuts stone 
like a paper cutter is run by hydraulic 
power. Pressure as great as a ton for 
each square inch shoots through hy- 
draulic lines. 

Years ago, when hydraulic power 
was developed for all kinds of power- 
ful machines, a flexible connection was 
needed. Rubber hose wasn’t strong 
enough. Vibration wrecked metal tub- 
ing. For a while it seemed there would 
never be anything that would stand the 
sudden surges of hydraulic oil and still 
be flexible. 

What was done: B. F. Goodrich engi- 
neers began experiments for stronger 
hose. They developed one that com- 
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bines rubber for flexibility, steel for 
strength. Using steel wire, almost as 
fine as hair, they found a new way of 
braiding it, using a half mile of wire 
for every foot of rubber hose. 

Savings: B. F. Goodrich hose has been 
in use On these stone-cutting machines 
over four years now, with no leaks, no 
bursts. So far as anyone knows the 
hose will last as long as the machines. 


Extra benefits: B. F. Goodrich has 
made many other improvements. The 
tube is special to allow couplings to 
ep firmly, stay on longer without 
ea ing. This kind of tube costs more 


to make but gives extra value far be- 
yond cost. 


cufs stone like paper 


Where to buy: Your B. F. Goodrich 
distributor has full information on 
these improvements, plus exact speci- 
fications on the hose described here. 
And, as a factory-trained specialist in 
rubber products, he cam answer your 
questions about all the rubber products 
B. F. Goodrich makes for industry. 
B. F. Goodrich Industrial Products Co., 
Dept. M-812, Akron 18, Ohio. 


B.EGoodrich 


INDUSTRIAL PRODUCTS 
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weather-resistant, 
corrosion-resistant 


GRINNELL VARIABLE 
SPRING HANGERS... 


Another Grinnell First! 


Grinnell pre-engineered spring hangers are 
now offered in two new lines to meet the need 
for spring hangers in installations subject to 
highly corrosive industrial conditions and to 
severe weather exposure. 

These hangers are the result of extensive 
experimentation with various coatings for 
Grinnell’s standard pre-engineered spring 
hangers. In addition to providing flexibility 
in pipe suspension, they provide versatility of 
application through their corrosion-resistant 
characteristics. They are... 


1 Neoprene coated — for highly corrosive con- 

* ditions such as those found in chemical plants 
and refineries. Al/ parts of the hanger are neoprene 
coated to protect the base metal from a wide range 
of corrosives, The flex life of the spring is unaffected 
by the neoprene . . . the coating resists cracking or 
flaking over a wide temperature range. 


? Galvanized — for outdoor installations where 

* weather conditions are severe. All parts of the 
hanger are galvanized except the spring, which is 
neoprene coated to avoid alteration of temper, hy- 
drogen embrittlement and decreased flex-life of the 
spring — usual hazards to springs from the galvan- 
izing process, 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Grinnell Company, Inc., Providence, Rhode Island ° 


GALVANIZED or 
NEOPRENE 
COATED CASING 


GALVANIZED or 
NEOPRENE COATED 
RODS and 
TURNBUCKLE 


> AVAILABLE IN 7 TYPES FOR 


GALVANIZED or 
NEOPRENE COATED 
BOLTS and NUTS 


THESE TYPICAL APPLICATIONS 


(A) Rod threaded to top cap (B) Furnished with 
single lug (C) Two lug style (D) Top adjusting 
(E) Adjustable top and bottom (F) For floor 
support (G) Trapeze assembly. 


Along with the obvious advantages of 
such corrosion and weather-resistant 
characteristics, consider these features... 
« Maximum variation in supporting force 
per 2" of deflection is 10%% of rated 
capacity — in all sizes. 

Precompression* assures operation of 
spring within its proper working range, 


as well as saving valuable erection time. 
Reduced over-all height saves space. 

+ 18 sizes available from stock for load 
ranges from 53 Ibs. to 12,000 Ibs. 

+ Available in 3 spring lengths for travel 
ranges of 114, 2!2, and 5 inches. 

+ Installation is simplified by integral 
load scale and travel indicators. 


*Precompression is a patented feature. 


Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings 


BF Grinnell-Saunders diaphragm valves * pipe 


industrial supplies ° 


engineered pipe hangers and supports 
prefabricated piping °* 


plumbing and heating specialties ° 
Grinnell automatic sprinkler fire protection systems 


Thermolier unit heaters _* valves 
water works supplies 


bd Amco gir conditioning systems 
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A—No. 
B—No. 
C—No. 
D—No. 


350 WSP 550F, 1000 WOG 
300 WSP 550F, 600 WOG 
200 WSP 550F, 400 WOG 
150 WSP 500F, 300 WOG 
E — ‘500 Brinell” Stainless Steel Plug Type Seat and Disc 


Walworth offers four lines of Bronze Globe Valves 
with stainless steel, plug-type seats and discs. Ad- 
vantages of these valves include: 


* Stainless Steel Plug-Type Seats and Discs, heat-treated 
to a minimum of 500 Brinell hardness reduces wire- 
drawing to a minimum. Seats and Discs are machined 
and fitted simultaneously, assuring perfect mating. 


* Deep Stuffing Boxes with Glands are fitted with rein- 
forced, molded packing. Valves can be repacked under 
pressure when fully opened. 


For Longer Bronze Valve Life... 


“500 BRINELL” PLUG-TYPE 
STAINLESS STEEL 
SEATS AND DISCS 


150 Ib. 200 Ib. 300 Ib. 350 Ib. 


® Oversize Stems, made of high tensile strength silicon- 
bronze, assure long life. 


® Rugged Body Hexes, are flat on top; do not inter- 
fere with wrench gripping body-to-bonnet union ring 
connection. 


* Bodies, made of Composition M bronze (ASTM 
B61), have ample wall thickness to provide high 
safety factor. 


* Patented Handwheels are air-cooled and designed 
with a “finger-fit grip.” Makes turning easy even 
when wearing greasy gloves. 


* Identification Plates secured by lock-washer under 
stem nut, show Figure Number of valves and make 
re-ordering sure and easy. 


FOR COMPLETE INFORMATION, SEE YOUR WALWORTH DISTRIBUTOR OR WRITE FOR ILLUSTRATED CIRCULAR 


, 60 East 42nd Street, New York 17, New York 


STEEL PRODUCTS CO. CONOFLOW CORPORATION 


SW) SOUTHWEST FABRICATING & WELDING CO., 


M&H VALVE & FITTINGS CO. 
WALWORTH COMPANY OF CANADA, LTD. 
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